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1.0 INTRODUCTION

1.1 BACKGROUND
The Millcreek Superfund Site is located in the Town of Millcreek, Erie,

Pennsylvania. The site is known locally as the former Harper Street dump.
This 75-acre former landfill ceased operations in 1981 when it was closed by
the Pennsylvania Department of Environmental Resources (PADER). Subsequently,
the landfill was added to the National Priority List (NPL) under the jurisdic-
tion of the U.S. Environmental Protection Agency (EPA). In August, 1985, a
Remedial Investigation (RI) and Feasibility Study (FS) were completed at the
site by the EPA.

Based on the results of the RI, the recommendations of the FS and the
EPA's Record of Decision (ROD), the U.S. Army Corps of Engineers (COE) con-
tracted with Malcolm Pirnie, Inc. to perform a remedial cleanup treatability
study of the landfill. As part of the initial field investigation, a soil gas
survey was to be performed by Malcolm Pirnie and its subcontractor, Tracer
Research Corporation (TRC) of Tucson, Arizona, in December, 1987.

The primary objective of this soil gas survey was to qualitatively-define
the horizontal extent of the volatile organic contamination of the shallow
aquifer in and around the landfill. The results of this survey were to be
used to select locations for installing new monitoring wells and collecting
subsurface soil samples during a detailed soil and ground water investigation
scheduled for Spring, 1988.

1.2 SCOPE OF WORK
A Work Plan was prepared by Malcolm Pirnie to determine the level of

effort necessary to execute the soil gas investigation. The Work Plan de-
tailed the sampling locations, method of sample collection, analytical
methods, QA/QC procedures and sampling handling procedures which would be used
for the investigation. The Work Plan was approved by the COE prior to com-
mencing the soil gas survey.

In accordance with the Work Plan, 45 locations were selected for sampling
at the site. The locations were selected such that 15 samples were to be
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collected within the limits of the suspected ground water contaminant plume
identified in the RI, while 15 were located in suspected contaminant disposal
areas on the site. The remaining 15 samples were to be collected from poten-
tially "clean" areas downgradient of the site. The final sampling locations
are shown in Figure 1.

Samples were to be collected at each location using a gas extraction
technique. A portable gas chromatograph would be available to analyze each
sample immediately after collection. This technique would provide a real-time
qualitative description of the presence of and extent of contamination of the
ground water or soil. The flexibility of this technique would also enable
Malcolm Pirnie to modify the sampling plan according to the analytical
results.

Split samples were scheduled for collection at every fifth sample
location. The split samples would be collected in stainless steel gas
cylinders and submitted to an approved offsite laboratory for quantitative
analysis. This would also provide a cross-check on the analytical results
obtained in the field.

A site-specific Health and Safety Plan (HSP) was also prepared by Malcolm
Pirnie for the soil gas investigation. The COE approved the HSP prior to
beginning the soil gas investigation. The purpose of the HSP was to ensure
that the health and welfare of the investigative personnel and nearby resi-
dents were protected during the field investigation. The HSP described the
hazards at the site, the levels of personal protection required for specific
tasks, emergency response procedures and atmospheric monitoring techniques.

In response to COE concerns regarding the validity of the data obtained
from the soil gas survey, Malcolm Pirnie resampled several locations in March,
1988. This sampling was performed to confirm and validate the previously
obtained data. All activities were to be performed in accordance with the
methods and procedures described in the Work Plan. The results of this
resampling are also presented in this report.

2.0 SAMPLING AND ANALYSIS

2.1 SITE CONDITIONS
In response to concern about the effect of high ground water levels on

the organic vapor concentrations, the site was inspected by Dr. Dharmarajan R.
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lyer and Mr. Douglas J. Daley of Malcolm Pirnie on December 11, 1987 to obtain
ground water elevations in selected on-site wells. The 45 sampling locations
were also staked at this time. Ground water levels were measured with an
electronic water level indicator and organics concentrations in the well
casings were monitored using a Photovac TIP. In addition, ground conditions
in the residential areas were visually observed and property owners were
informed of the sampling program with assistance from Mr. Art Dietish,
Millcreek Town Supervisor.

The results of this initial screening are presented in Table 1. The
wellhead measurements of the total organic vapor concentration indicated the
possible presence of organic contamination of the ground water at these wells.
The water table ranged from 1.6 to 6.7 feet below the ground surface within
the wells measured.

Subsequent phone conversations with the COE and TRC were held concerning
the relatively shallow ground water table. According to TRC's experience at
other sites, representative soil gas samples could be obtained under condi-
tions where the air-filled soil porosity was as low as 5 percent. The ground
water elevations were felt to be typical of the time of year. Also, the
average monthly precipitation is uniform throughout the year, based on data in
the RI/FS report. As it was likely that the ground water levels would not
decline until late spring of 1988, it would not have been feasible to delay
the soil gas survey because of the elevated ground water conditions. A delay
in the soil gas survey would have delayed the remainder of the field investi-
gation, thereby upsetting the project schedule and the implementation of the
remedial actions. Therefore, in the interest of maintaining the project
schedule, Malcolm Pirnie decided to proceed with the soil gas sampling pro-
gram.

2.1.1 Weather
On December 14, the first day of the sampling, there was about 1 to 2

inches of wet snow cover, with a heavy cloud cover but no precipitation. In
spite of the snow cover, soil gas samples were obtained at least 2 feet below
the ground surface, to a maximum of 6 feet.

On December 15, the weather was stormy, with light occasional rain. The
site had received heavy rainfall the previous night. Due to the rainfall and
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possible muddy conditions on the site, the sampling on this day was limited to
locations north of 12th Street where soil gas samples could be obtained at 3
to 5.5 feet below ground surface. The remaining locations were sampled at
depths of 1.5 to 4.5 feet, on December 16 on which day the area received
significant snowfall.

2.2 SAMPLING
The soil gas survey was performed by Tracer Research Corporation (TRC) of

Tucson, Arizona under the supervision of Malcolm Pirnie's Health and Safety
Officer (Mr. Mark Hanna) and Project Engineer (Dr. Dharmarajan R. lyer). The
TRC field team consisted of a field geologist (Mr. Steve Camp) and an analy-
tical chemist (Mr. Scott Cherba). The analytical chemist had been through
several TRC training sessions and had several months of on-the-job training as
an apprentice chemist prior to being assigned to the chemist position. All
analytical work was reviewed by TRC's Senior Analytical Chemist at the comple-
tion of the job. The TRC crew obtained samples and operated the analytical
equipment. All personnel had been trained in accordance with OSHA require-
ments for work on a hazardous waste site.

TRC utilized an analytical field van equipped with two gas chromatographs
(GC) and two Spectra Physics SP4270 computing integrators. Two built-in
generators provided electrical power for operating the GC equipment and field
equipment. A specialized hydraulic mechanism consisting of a set of jaws and
two hydraulic cylinders was used to drive and withdraw the sampling probes to
and from the desired depth. An electric hammer was used for pounding the
probe past cobbles and hard soil. Probes were constructed of 7-foot long 3/4"
diameter steel pipe fitted with detachable points.

The soil gas samples were collected by driving the hollow steel probe to
a depth of between 1.5 and 6 feet below grade. Only locations where the water
table was at least 1.5 feet below ground surface were sampled. The above-
ground end of the probe was fitted with a steel reducer and attached to a
vacuum pump with a polyethylene tube. Approximately 5 to 10 liters of gas was
evacuated with the pump prior to collecting the sample. The soil gas sample
was collected by using a cleaned syringe to pierce a silicone rubber segment
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of tube in the evacuation line. Ten milliliters of gas was collected for
injection into the GC. The samples were duplicated in volumes ranging between
1 ul and 2 ml, depending on the VOC concentration.

2.3 ANALYSIS
Each sample collected was to be analyzed for the following volatile

organic compounds:

Trichloroethylene (TCE)
1,1 Dichloroethylene (1,1-DCE)
total (cis and trans) 1,2 Dichloroethylene (1,2-DCE)
1,1,1 Trichloroethane (TCA)
1,1 Dichloroethane (1,1-DCA)
1,2 Dichloroethane (1,2-DCA)
Chloroethane
Vinyl Chloride

Standards were run through the GC for the following compounds:

CH2CL2 TCA 1,1-DCA 1,2-DCA
CHC13 TCE 1,1-DCE CC14 PCE

To save analysis time, compounds which were not detected in the inves-
tigation were not quantified, therefore no detection limits were calculated.
These values were reported as Not Detected (ND). The chemist would have also
attempted to identify peaks which were detected but for which no standard had
been run.

Split samples from nine locations were scheduled for analysis at an
offsite laboratory. However, since the on-site analysis detected relatively
low concentrations of organics in samples scheduled for off-site analysis, the
COE was advised that this portion of the investigation should be cancelled.

No peaks were observed in the retention time range for cis and trans
1,2-DCE, therefore the total concentration was not quantified. In addition,
1,1-DCE and 1,1-DCA were not detected at the site during the on-site analysis.
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The detection limit for these three compounds was approximately 0.01 ug/1.
The gas chromatograph capable of achieving the required sensitivity for

vinyl chloride and chloroethane measurements was not available for the study.
As an alternative, Malcolm Pirnie planned to collect several soil gas samples
in stainless steel gas cylinders for analysis for these compounds in TRC's
Tucson laboratory. However, this plan was aborted in the field after a review
of the real-time data and discussions with the COE. The vinyl chloride and
chloroethane results were not obtained as planned.

Throughout the investigation, only 1,2-DCA, TCA and TCE were detected.
TRC indicated that 1,2-DCA and TCA co-eluted, and that both 1,2-DCA and TCA
concentrations were calculated from one peak. The concentration reported for
each compound indicates the range of concentration for the total concentration
'of both compounds. That is, the value reported for 1,2-DCA would be the upper
limit for the total combined concentration, while the value reported for TCA
would be the lower limit. The sum of each individual concentration would be
between the two reported values. This analytical limitation was considered
acceptable, given that previous analytical results indicated that 1,2-DCA was
present at the site in much greater concentration than TCA.

Seven of the nine split samples of soil gas which were originally col-
lected for off-site analysis were analyzed by TRC in their Tucson laboratory
to confirm the presence of both 1,2-DCA and TCA in the soil gas. The concen-
tration of 1,2-DCA in the split samples was as much as three orders of magni-
tude greater than the concentration of TCA. This relative difference in the
detected concentrations was reflected by the analytical results obtained in
the field. The results of the split sample analysis in Tucson are summarized
in Table 2.

3.0 SOIL GAS RESAMPLING
Following the completion of the field investigation in December, 1987,

TRC agreed with the COE and Malcolm Pirnie to perform an additional day of
sampling at selected locations at the site to determine if the results of the
investigation were reproducible. The additional sampling was undertaken to
determine if the analytical results had been influenced by:
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- lack of "qualified" analytical chemist,
- precipitation at the time of sampling,
- high ground water levels and saturated soil conditions, or
- lack of system blanks at the required frequency.

The locations which were resampled were SG06, SG09, SG11, SG18, SG19,
SG26, and SG35. The resampling was performed under the supervision of Malcolm
Pirnie's Project Manager (Mr. Paul H. Werthman), Project Engineer (Dr.
Dharmarajan R. lyer) and Health and Safety Officer (Mr. Douglas J. Daley).
Two representatives from the COE, a geologist (Mr. Michael Grain) and chemist
(Ms. Connie Biderman), were present for the sampling. The sample team from
TRC consisted of an analytical chemist (Mr. Anthony Bode) and geologist (Ms.
Randi Rosenthal), each with degrees and training appropriate to their respec-
tive responsibilities. The sampling team had been approved in advance by the
COE.

The results obtained from the resampling on March 24, 1988 are shown in
Table 4. Precipitation during the week prior to sampling had been relatively
low. Occasional light rain occurred the day before and during sampling. A
total snowfall of 0.72 inches occurred between March 14 and March 21, 1988.
All snow had melted by the day of sampling however, as temperatures ranged as
high as 60 F on March 23. The sample depths are also shown in Table 4.

4.0 DISCUSSION OF ANALYTICAL RESULTS
The ground water sampling conducted during the RI indicated the presence

of a plume of volatile organic compound contamination under the eastern
portion of the site. The greatest concentrations of volatile organic com-
pounds were detected in the monitoring wells in this area, while the soils
appeared to be heavily contaminated in the central portion of the site. The
predominant contaminant of concern was 1,2-DCE.

Based on a preliminary review of the soil gas data in February 1988, it
was initially felt that the detected contaminant concentrations were signifi-
cantly lower than expected at this site. Several factors may have acted in
support of each other to cause the relatively low organic vapor concentrations
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in the soil gas. Mechanisms which act to decrease concentrations of organic
vapors in the vadose zone include high rates of infiltration and dispersion.
It is possible that the infiltration of relatively "clean" rain through the
vadose zone and water table may cause the contaminated water to "sink" and
leave a stratified layer of "clean" water at the top of the water table,
thereby reducing the amount of volatilization which may occur from the con-
taminated ground water. As vertical mixing of the ground water may be rather
limited, the effect of infiltration of "clean" precipitation may be reflected
over time, rather than be limited to a single storm event.

Alternately, the contaminant concentrations detected in the ground water
during the 1985 RI and conditions at the site may be such that the observed
soil gas concentrations are what should be expected. Due to the low detection
limits achieved by the GC, the reproducibility of the data, and the signifi-
cantly wide range (four orders of magnitude) of concentrations measured in the
soil gas, the data provides for adequate qualitative screening of the extent
of contamination at the site and serve as the basis for the selection of soil
boring and additional monitoring well locations.

4.1 DECEMBER 14-16 SAMPLING
A total of 39 soil gas samples were collected and analyzed during the

investigation at the site. Samples could not be obtained at six locations due
to saturated conditions at a depth of less than 1.5 feet or due to the
location being inaccessible because of wet ground conditions. The results of
the analyses are summarized in Table 3. Soil gas samples collected in the
eastern portion of the site area were expected to confirm the presence of the
contaminant plume; however, no 1,2-DCE or 1,1-DCE was detected in the soil gas
samples, nor did the remainder of the detectable compounds reflect the pattern
of ground water contamination as originally anticipated. On-site analysis of
soil gas samples indicated only the presence of TCE, 1,2-DCA and TCA. TCE
concentrations in the soil gas ranged from less than 0.0001 ug/1 to 1 ug/1.
1,2-DCA'concentrations ranged from 0.003 ug/1 to 4 ug/1, while TCA concentra-
tions ranged from 0.00002 ug/1 to 0.03 ug/1.

The greatest TCE concentration was detected at sampling locations SG-11
and SG-21 (1 ug/1). SG-11 is located downgradient of the testpit area, near
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the north end of the mounded fill in the central portion of the site. The
soil gas at SG-10, located approximately 150 feet north of SG-11, contained
TCE at a concentration of 0.6 ug/1. SG-21 is located near MW-11, downgradient
of the center of the contaminant plume. This sample was collected in the
vicinity of a subsurface soil sample collected by the EPA's Emergency Response
Team in November, 1982, which contained TCE at a concentration of 1,670 ppb.
A soil gas sample collected at SG-18, near the center of the plume and moni-
toring well MW-10, contained TCE at a concentration of 0.6 ug/1.

During the RI, ground water sampled from monitoring wells MW23B and MW10,
near the center of the suspected contaminant plume, contained TCE at concen-
trations of 140 and 300 ug/1, respectively. Given the historical soil and
ground water data, it is possible that the TCE detected in the soil gas at
sampling locations SG-19 and SG-21 could be a result of both soil and ground
water contamination. Additional ground water sampling should be performed on
the monitoring wells in this area (e.g. MW11, MW23, MW10), while soil boring
samples should be collected near the soil gas sample locations SG-21 and
SG-18. The elevated soil gas concentrations detected at SG-10 and SG-11 north
of the mounded fill in the central portion of the site may indicate the
presence of a source to TCE downgradient of MW20, as no TCE was detected in
the ground water at MW20 during the RI. The installation of a monitoring well
cluster downgradient of the mounded fill in the vicinity of SG10 would help
define the extent of ground water contamination and locate a contaminant
source, if present. Soil borings in this area would also assist in deter-
mining the extent of soil contaminated with TCE.

The maximum concentration of 1,2-DCA was detected offsite at SG-39 (4
ug/1), northwest of the site along the eastern bank of Marshall's Run. Other
elevated l',2-DCA concentrations ranging from 1 to 3 ug/1 were scattered across
most of the site. 1,2-DCA was also detected at SG-35 (1 ug/1) located north
of the site, however, the concentration of 1,2 DCA in nearby soil gas samples
was two orders of magnitude less.

Ground water sampled by PADER in 1982 from MW1, MW2 and MW5 contained
1,2-DCA at concentrations of 10 ug/1, 30 ug/1 and 42 ug/1, respectively. In
1984, during the RI, ground water samples at wells MW6 and MW9 contained
1,2-DCA at 6.0 and 7.6 ug.l, respectively. All these wells are clustered
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along the eastern property line of the site, in the area of the 17th Street
extension. Soil gas samples collected in this vicinity contained 1,2-DCA in
concentrations of 0.1 ug/1 (at SG-17 and SG-07) and 0.2 ug/1 (at SG-09 and
SG-19. These concentrations are generally one to two orders of magnitude
greater than those concentration offsite. 1,2-DCA concentrations in the soil
gas at SG-12 and SG-13 were 2 and 3 ug/1, respectively. With respect to
ground water flow, these two locations are upgradient of the suspected contami-
nant plume and downgradient of the mounded fill.

Again, the presence of elevated soil gas concentrations of 1,2-DCA in the
central portion of the site indicates the possible presence of a source of
1,2-DCA near or downgradient of the mounded fill. The occurrence of 1,2-DCA
in the soil gas in the southeastern corner of the site closely parallels the
suspected waste disposal patterns and the occurrence of 1,2-DCA in the ground
water, particularly if the contaminant source is to the west of the existing
monitoring wells. Soil borings in the southeastern and central portion of the
site will determine the extent of soil contamination and possibly locate the
contaminant source, while a monitoring well cluster near SG-12 will help to
define the extent of ground water contamination between the mounded fill and
the eastern property line. The occurrence of the elevated concentrations at
the two offsite locations may indicate that the contaminant plume has migrated
offsite since the RI in 1984. Installing monitoring wells offsite near these
locations will therefore help to define the extent of movement of ground water
contamination.

The TCA concentrations in the soil gas decreased by two orders of magni-
tude progressing easterly from the test pit area through the contaminant plume
identified in the 1985 RI to the offsite sample locations. TCA concentrations
at sample locations in the western portion of the site were less than or equal
to 0.01 ug/1. SG-12 and SG-13, located in the center of the site, down-
gradient of the mounded fill and the test pit area, contained TCA at 0.02
ug/1. The maximum TCA concentration was detected at SG-39, located offsite
along the bank of Marshall's Run. SG-39, with a TCA concentration of 0.03
ug/1, does not appear to fit the general trend of TCA contamination, parti-
cularly since the other offsite sample concentrations near SG-39 were less
than 0.003 ug/1.
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The occurrence of TCA in the ground water was primarily limited to the
wells in the eastern portion of the property during an investigation by PADER
and during the 1985 RI (MW1, MW3, MW5, MW9 and MW10). The maximum TCA concen-
trations in these wells include: 5000 ug/1 at MW2, 47 ug/1 at MW3, 500 ug/1
at MW5, 59 ug/1 at MW9, and 300 ug/1 at MW10. It was initially anticipated
that, relative to the remainder of the soil gas sample locations, elevated
concentrations of TCA would be detected at the soil gas sample locations
within the contaminant plume. However, TCA concentrations in the soil gas at
SG-12 and SG-13 were an order of magnitude greater than at the sample loca-
tions within the plume. As TCA was not detected in existing wells MW-15A,
MW-20A and MW-20B to the west of the mounded fill, it appears that there may
be a source of TCA contamination in the vicinity of SG-12 and SG-13.

The installation of monitoring wells near SG-12 would help to define the
extent of ground water contamination in the central and eastern portion of the
site. Soil sampling should also be carried out in the test pit sample areas,
around the mounded fill and in the eastern portion of the site to determine
the extent of soil contamination and to aid in locating possible sources of
TCA contamination. Soil borings in the western portion of the site should be
used to determine if sources of soil contamination are present, as no ground
water contamination by volatile organic compounds was detected in that area
during the RI.

4.2 MARCH 24 RESAMPLING
The results from the March 24 resampling generally indicate that the

December survey was reproducible and that the quality control employed by TRC
for both sampling events was sufficient. Except for the sample at SG18, the
remainder of the samples were determined by the COE representatives to be
acceptable as they were the same order of magnitude as the results obtained in
December, 1987. The results obtained at SG18 indicate that greater concen-
tration of VOCs were detected in March than in December.

A more detailed analysis of the data, with respect to the previous RI and
the findings of the current soil boring and ground water sampling inves-
tigation, will be presented in the final engineering report.
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5.0 QUALITY ASSURANCE AND QUALITY CONTROL
The quality assurance and quality control (QA/QC) procedures which were

to be followed by TRC and Malcolm Pirnie are described in the Work Plan. This
discussion will focus primarily on the corrective actions which were taken
during the course of the investigation.

The qualifications of the field investigation team from both TRC and
Malcolm Pirnie were reviewed by the COE prior to beginning the investigation.
However, one member of the TRC team was replaced due to illness. The field
operations at the site was staffed by Scott Cherba, B.S. Geological Engineer-
ing and Steve Camp, B.S. Chemical Engineering. Due to Mr. Cherba's training
by TRC as an analytical chemist, including several months as apprentice
chemist with TRC, he operated the GC and performed the analysis. All work
performed by Mr. Cherba in the field was reviewed by TRC's Senior Analytical
Chemist. Only the sampling equipment was operated by Steve Camp.

The Work Plan indicated that, to obtain representative soil gas samples,
saturated soil conditions must have been at least 1.5 feet below ground
surface at the time of sampling. However, at sampling locations SG14, SG16,
SG26, and SG29, saturated soil was encountered within 1.5 feet of the ground
surface. SG16, located on the edge of a large asphalt parking lot, could not
be sampled due to runoff from the parking lot. A sample could not be obtained
at locations SG20 and SG28 because these locations were inaccessible to the
sampling van. SG15, initially abandoned due to its inaccessible location, was
relocated to the end of Oregon Avenue at the site limits, where it was suc-
cessfully sampled. All sampling points which were relocated were surveyed
into the site coordinate system; the final sampling locations are shown on
Figure 1.

System blanks were to be collected at the beginning of each day and after
every ten samples had been collected. However, a conflict in the TRC Field
Operations Manual issued to the field crew omitted this requirement and, thus,
resulted in system blanks not being taken at the required frequency. System
blanks were, however, run at the start of each day. This resulted in omitting
one system blank on December 14 and 16 (11 and 9 samples collected, respec-
tively) and two system blanks on December 15, 1987 (19 samples collected).
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The results of the analysis of the blanks and ambient air samples are sum-
marized in Table 5.

In response to concern regarding the effect of high ground water eleva-
tions on the soil gas concentrations, TRC provided results from previous
investigations which indicated that the analytical results of a soil gas
survey san be reproducible under a variety of geologic and hydrologic condi-
tions. Results from sites in Denver, CO, northern California and Virginia
indicated that results obtained during winter conditions were reproducible
during the following spring. To determine if the soil gas survey results
obtained at the Millcreek site were reproducible, Malcolm Pirnie and TRC
returned to the site in March 1988 to resample several locations.

6.0 HEALTH AND SAFETY
This soil gas survey was implemented' in accordance with the approved

Health and Safety Plan (HSP) submitted to the COE with the Soil Gas Survey
Work Plan. Mr. Mark Hanna provided health and safety surveillance for the
initial soil gas survey. Mr. Douglas Daley provided surveillance for the
followup sampling.

6.1 INSTRUMENTATION
Air monitoring was performed on a routine basis using a Photovac TIP.

The instrument did not detect any sustained organic vapor concentrations in
the breathing zone which exceeded background. An HNu PI-101 was utilized
during the resampling for air monitoring. Again, no elevated concentrations
of volatiles were detected in the breathing zone.

6.2 PROTECTIVE EQUIPMENT
The work on the site was begun at a Level C protection. This ensemble

consisted of:

- 'full face piece air purifying respirator
- organic vapor cartridges
- Tyvek coveralls
- latex gloves
- rubber boots
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In addition, TRC personnel routinely wore hearing protection when oper-
ating the hydraulic hammer.

Based upon the air monitoring data from the Remedial Investigation and
upon the soil gas survey data and air monitoring, the level of respiratory
protection was downgraded to a Level D (no respirator). Monitoring of the
breathing zone continued using the Photovac TIP, while the respirators, were
kept available in the event they were required. In addition, the use of Tyvek
was discontinued, as there would be no contact with contaminated soil other
than at the sole of the work shoes or by handling the probes. The use of
latex gloves was continued to prevent hand contact.

6.3 DECONTAMINATION
Personnel exposure to contaminated materials during the soil gas survey

was relatively minimal. The sole of the- boots and, in the case of the
geologist handling the used probes, the gloves were most commonly in contact
with potentially contaminated soils. Wash basins were used to scrub boots and
gloves prior to leaving the site. The van tires were also scrubbed and rinsed
with a spray nozzle before leaving the site.
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SIMCREEK HILLGUH

TABLE 1
6BODHD HATER LEVEL HEASOREMEHTS

DECEMBER 11, 1987

GROOHDHATER DEPTH GGOOHD KATES PBOTO?AC
FH08 TOP OF CASIH6 TOP OF CASIHG GROUHD GROU8DHATER DEPTH (FT) TIP HEADIHG

HELL I (FT) ELEVATION (FT) ELE7ATIOH (FT) ELKfiTIOl (FT) BELOH GROOHD (PP8) «

5 6.3 718.41 716.32 712.11 4.21 18.5

10 5.65 714.75 713.45' 709.10 4.35 2.5

11 8.1 714.79 713.42 706.69 6.73 2.8

14 3.2 717.53 715.96 714.33 1.63 9.0

2QA 7.5 720.86 719.13 713.36 5.77 3.5

20B 6.25 720.86 718.99 713.93 5.06 7.0

1 *

2 *

HOTES: t - Hell cap could not be opened because of rust.
** - Reading taken inside of sell head.
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MILLCREEK TABLE 2: SGSPLIT.WK1

SAMPLE SPLIT RESULTS (ug/1)

SAMPLE
LOCATION

SG-03
SG-06
SG-12
SG-19
SG-22
SG-37
SG-43

1,2-DCA

0.8
13
12
20
5
4
4

TCA

0 . 009
0.008
0.02
0.03
0.005
0.005
0.008

T0r
1,2-DCA

2
14
14
24
6
5
4

PAL
TCA

0.02
0.1
0.1
0.2
0.04
0.04
0.03

NOTE: Total concentrations calculated as if analysis
performed on site (e.g. determined from one peak).



T4BLg 3 PAGE 1 OH''. .,
, \...

SOIL GAS SURVEY RESOLTS
DECEMBER 14-16, 1987

™.l! M.!! ".I. Di.!Ta (ft) mm "'™' ""̂  ™8«'S
86-01 12/14/87 12:24 pi 3 Betseen Ml 17AiB and Ml ISAiB 35 overcast no
SG-02 12/14/87 11:23 ai 2 East of Ml 17 AiB 35 overcast yes
SG-03 12/14/87 2:44 pi 3 lest of Ml 16 AiB 35 overcast no
S6-04 12/14/87 12:48 pi 3.5 Horthsest of HI 14 35 overcast no
S6-05 12/14/87 1:10 pi 2 Betseen TP 12 and TP 14 35 overcast yes
SG-06 12/14/87 3:16 pi 3.5 lest of HI 20 AiB 35 overcast no
SG-07 12/15/87 8:36 ai 5 SE portion of site, I of HI 4 40 rain no
SG-08 12/15/87 8:00 ai 6 South of HI ISA 40 light rain no
SG-09 12/15/87 9:30 ai 4 Southsest of HI 1 35 Bindy, raia no
SG-10 12/14/87 3:28 pi 3 Center of site, HI of TP 15 35 overcast no
SG-11 12/14/87 4:30 pi 5 Hortheast of Ml 20 AiB 35 overcast yes
SG-12 12/14/87 4:06 pi 5 East of TP 1 35 overcast no
SG-13 12/14/87 5:03 pi 4 Center of site 35 overcast yes
86-14 12/15/87 1:00 pi (Groundsater level high) yes
SG-15 12/16/87 12:11 PI 4.5 South of HI 12 30 snoB no
SG-16 12/16/87 10:15 ai 4 South thru parking lot, I side 30 snos yes
SG-17 12/15/87 9:02 ai 6 BorthBest of HI 5 40 Bindy, rain no
SG-18 12/15/87 10:15 ai 5 .SouthBest of HI 10 35 overcast no
SG-19 12/15/87 9:56 ai 6 Southeast of HI 10 35 sindy no
SG-20 12/15/87 (Groundsater level high) yes
SG-21 12/14/87 9:42 ai 4 H portion of site, SE of HI 11 35 overcast no
SG-22 12/15/87 10:43 ai 5 Horthern portion of site 35 overcast no
SG-23 12/15/87 11:34 ai 5 Horthern portion of site 35 sindy, overcast no
SG-24 12/15/87 4:59 pi 4 Bel-Aire Hotel South 35 Bindy no
SG-25 12/15/87 3:55 PI 3 15th St. and Harper Dr. 35 Bindy no
SG-26 12/16/87 9:25 ai SE of Bel-Aire, by Harper Dr. 30 snos yes
SG-27 12/16/87 2:10 pi 2 1326 Harper Dr. 30 overcast yes
SG-28 12/16/87 10:15 ai 15th St. ext. 8 Harshall's Hun 30 snos yes
SG-29 12/16/87 10:15 ai 17th St. ext. 8 Marshall's Run 30 snos yes
SG-30 . 12/16/87 9:45 ai 2.5 SE corner of parking lot 30 snoB no
86-31 12/16/87 10:45 ai 4 17th St i Harper Dr, HE corner 30 snos yes
SG-32 12/16/87 11:59 ai 4 15th 8 trailer park, HE corner 30 snos yes
SG-33 12/16/87 2:35 pi 1.5 Trailer park road 8 turn 30 overcast yes
SG-34 12/16/87 11:42 ai 3 Behind paint store 30 snoB yes
SG-35 12/15/87 4:15 pi 5 S of 12th St. I Snaptite 35 Bindy no
SG-36 12/15/87 4:27 pi 4 Hear 19 trailer 35 Bindy no
SG-37 12/15/87 3:41 pi 5.5 3034 lest 12th St. 35 very sindy no
SG-38 12/15/87 4:47 pi 6 Behind Aniial Ark Hospital 35 sindy no
SG-39 12/15/87 2:10 pi 5 Hext to 12th St. Tavern 35 cloudy no
SG-40 12/15/87 3:26 pi 5.5 llth and Sill, Appletree Apt. 35 Bindy no
86-41 12/15/87 1:46 pi 5 Front of vacant lot 35 Bindy no
SG-42 12/15/87 3:15 pi 5.5 llth i Michigan, opp.11103 35 Bindy no
SG-43 12/15/87 1:26 pi 5 Betseen 3142 i 3144 12th St. 35 no
SG-44 12/16/87 12:00 pi 4 13th i Oregon, HE corner 30 snoB no
SG-45 12/16/87 12:20 pi 2 3123 13th St. 30 snoB yes
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KILLCRSEI TABLE 3 PAGE 1 Ol>'

PROBE ADAPTER ?ACOOM GAOGE ORGAHICS COHCEHTRATI08S (ug/1)
SAHPLE I DATE TIHE DEPTH (ft) HOHBER SOMBER C Hg) 1,2-DCA TCA TCE

SG-01 12/14/87 12:24 pi 3 4 3 4 1 0.01
S6-02 12/14/87 11:23 ai 2 3 2 4 0.4 0.004 <0.0003
SG-03 12/14/87 2:44 pi 3 7 6 2.5 1 0.01 0.0004
SG-04 12/14/87 12:48 pi 3.5 54 2.5 0.2 0.002 0.01
SG-05 12/14/87 1:10 pi 2 6 5 4 0.4 0.003 0.004
SG-06 12/14/87 3:16 pi 3.5 8 7 2 1 0.008 0.0004
SG-07 12/15/87 8:36 ai 5 2 2 2 0.1 0.0008 0.0007
SG-08- 12/15/87 8:00 ai 6 11 5.5 0.6 0.004 0.006
SG-09 12/15/87 9:30 ai 4 4 4 5 0.2 0.001 0.0008
SG-lfl 12/14/87 3:28 pi 3 9 8 5 0.7 0.006 0.6
SG-11 12/14/87 4:30 pi 5 11 10 3 0.8 0.007 1
SG-12 12/14/87 4:06 pi 5 10 9 3 2 0.02 0.002
SG-13 12/14/87 5:03 pi 4 12 11 3 3 0.02 0.007
86-14 12/15/87 1:00 pi
86-15 12/16/87 12:11 pi 4.5 8 8 5 0.07 9.0006 0.0002
86-16 12/16/87 10:15 ai 4 3 3 .
86-17 12/15/87 9:02 ai 6 3 3 2 0.1 0.0007 0.0002
SG-18 12/15/87 10:15 ai 5 6 6 8 0.08 0.0006 0.6
86-19 12/15/87 9:56 ai 6 55 5.5 0.2 0,002 0.002
SG-20 12/15/87
SG-21 12/14/87 9:42 ai 4 1 1 5 0.1 0.001 1
SG-22 12/15/87 10:43 ai 5 7 7 5 0.03 0.0002 0.0002
SG-23 12/15/87 11:34 ai 5 8 8 3 0.02 0.0001 0.0005
SG-24 12/15/87 4:59 pi 4 20 19 3.5 0.02 0.0001 0.0001
SG-25 12/15/87 3:55 pi 3 16 15 5 0.03 0.0002 (0.0001
SG-26 12/16/87 9:25 ai 1 1
SG-27 12/16/87 2:10 pi 2 10 10 6 0.06 0.0003 0.0002
SG-28 12/16/87 10:15 ai
SG-29 12/16/87 10:15 ai
SG-30 12/16/87 9:45 ai 2.5 2 2 4 0.01 0.00008 0.02
SG-31 12/16/87 10:45 ai 4 4 4 4 0.02 0.0001 0.0006
SG-32 12/16/87 11:59 ai 4 5 5 5 0.003 0.00002 0.001
SG-33 12/16/87 2:35 pi 1.5 11 11 7 0.06 0.0004 0.01
SG-34 12/16/87 11:42 ai 3 6 6 5 0.05 0.0004 0.0001
SG-35 12/15/87 4:15 pi 5 17 16 5 1 0.008 0.08
SG-36" 12/15/87 4:27 pi 4 18 17 5 0.09 0.0007 0.0001
SG-37 12/15/87 3:41 pi 5.5 15 14 6 0.02 0.0002 0.0001
SG-38 12/15/87 4:47 pi 6 19 18 3.5 0.04 0.0004 <0.0001
SG-39 12/15/87 2:10 p i 5 1 2 1 1 5 4 0.03 0.001
SG-40 12/15/87 3:26 pi 5.5 14 13 3 0.2 0.002 <0.0001
86-41 12/15/87 1:46 pi 5 11 10 6 0.2 0.001 0.0002
SG-42 12/15/87 3:15 pi 5.5 13 12 3 0.4 0.003 0.0006
SG-43 12/15/87 1:26 pi 5 10 9 5 0.02 0.0002 <0.flfl01
SG-44 12/16/87 12:00 pi 4 77 5 0.06 0.0005 0.1
SG-45 12/16/87 12:20 pi 2 99 7 0.08 0.0006
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HILLCREEI TABLE 4: RESULTS OF SOIL GAS RESAMPLIHG SGAS2A.HI1

ORGA8ICS C08CEITRATI08S (ug/1)
Saiple t Date Depth (ft) 1,2 DCI TCA TC! 1,1 DCE 1,1 DCA PCE CH2C12 CHC13 CC14

SG-06 3/24/88 4 0.1 0.003 0.003 <0.006 <0.02 0.003 <O.Q3 <0.0007 (0.00009
SG-09 3/24/88 3 0.3 0.006 0.002 <0.006 <0.02 0.01 (0.03 0.006 (0.00009
SG-11 3/24/88 5 0.2 0.004 0.1 (0.006 (0.02 0.01 (0.03 0.003 0.0007
SG-18 3/24/88 3 4 0.08 0.1 (0.006 (0.02 0.04 (0.03 0.01 (0.00009
SG-19 3/24/88 2.5 0.1 0.002 0.004 <0.006 <O.Q2 0.002 <0.03 <0.0007 (0.00009
SG-26 3/24/88 2 0.8 0.02 <0.0005 <0.006 <0.02 0.007 2 0.01 (0.00009
SG-35 3/24/88 5 0.6 0.01 0.1 <0.006 <0.02 0.007 <0.03 (0.0007 <OJ
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MILLCREEK TABLE 5: QUALITY C08TROL BESOLTS SGQC.KE1

Analysis Date:
Paraieter:

Blank (82)
Air Saiple 1
Blank (systei)
Air Saiple 2

DCA ,
. .

<fl.fll
0.2
0.2
0.08

12/14/87
TCA

(0.0001
0.002
0.002
0.0007

TCE

(0.003
0.003
0.003
0.004

DCA

(0.005
0.08
0.09
0.07

12/15/87
TCA

0.00004
0.0005
0.0006
0.0005

TCE

(0.0001
(0.0001
0.0001
(0.0001

DCA

(0.0006
0.06
0.06
—

12/16/87
TCA

(0.00004
0.0005
0.0005

TCE

<0.0001
(0.0001
0.0001
— i

80TE: All concentrations given in ug/1.
Blank (82): Nitrogen carrier gas
Air Saiple 1: Collected at beginning of each day
Air Saiple 2: Collected at end of each day
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EPA REGION III
SUPERFUND DOCUMENT MANAGEMENT SYSTEM

DOC ID_i
PAGE#

IMAGERY COVER SHEET
UNSCANNABLE ITEM

SITE NAME I f 11

OPERABLE UNIT

ADMINISTRATIVE RECORDS- SECTIONJJ__VOLUME

REPORT OR DOCUMENT TITLE OO 1 1

DATE OF DOCUMENT ? ' 1 •

DESCRIPTON OF IMAGERY O0< I

NUMBER AND TYPE OF IMAGERY ITEM(S)_
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DECEMBER 14-16, 1987
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ar
ea

c
CO1

1
CO
01
co

j
r—t

*

f

Me1
«>•-

!
4)
O.
€co
CO

1
g
\
1

I

?
^
**

X

X

*>

N

|
*

O

V

1

N

i
*

H

V

^

5

X.

I

1

^

|

X

5

£

*
*»

V.

X,

1

•

X

1

j
*

3

-̂

1

|

X

"*

*

s

1

i
?
x

5

*
it

<*

s
^«
*

k

*s

|

^

|
H

^

X

|

>*

1

n̂
!

\

* / R 30 0^^7

<•

n

\
m̂p

V n3 J¥ r45 \j

A >-.
41 -o
co oi
•-t u
CO 01
< o

€
en
co
0.

C
Uco••—>
CO eg

-C u

0 '3 j;

O 0) -D 2CO U & Q.

CO 01 CO u
Ct. • p» m^^ ^ cuo u co c
O. 0) .H
CO 4J JJ 4J
CU C O (fl- •<-< C 41

u. <oe HH z tc

Cft«'
_oz



^

CD
CL

CN!
!̂

- c
cu
CD
Q

O

4)
CO
C
0
Q.
CO
0<

N co
CU

o

CO

EC

•v»
;n

. .«* ̂

o ^

1

<

Ift ^

tt

N*

* w ^ **^ " r^ —~_, JD̂ JL:̂  j;^,o:^_^«_________ j=
CO

I

«!
CO.*
CO

.A .y i» »' . o< CUr* v^ I\ a i eu^ ' -' °̂ * - **

CU

0

\r
t3
CU 13
CO 01
i—I U
R] OJ
C .C

•o
CO CO

U ft
03 ^
.J _

U 0) -O 41
CO U CU Q.u- C CO

CU >.-rj
41 U 1-1 41
CO 41 CO 4JS *r E no u ro Pa. cu .5
CO 4J 4-1 jj
cu c o m
N« *̂  C 4)

U.
OS NH

Cft

o

O
Z



u*

S

\2

Â
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CHROMATOGRAMS
DECEMBER 14, 1987



# 98; 15J 56 CH= "fl" PS= i,

FIi_E i. METHOD 9. RUN 2 INDEX 2

PEfiK# HREfiS RT fiREfi BC

Column t?Y'0/
Length j' . Vo!-so» >̂  ***"..
Dis. j/f" ... : -•:.-.;•• •;. _____ _

Liquici rh.v-. _____ . r. •••-•/ Ri'tfs, ml/rein __
"Yvt. %

1 82,387 0. 44 9905409 «2
2 3, 84 8, 65 458798 02
3 1. 6 0, 76 191217 03
4 11. 652 1. 18 1392179 01

TOTflL 100. 11347603
Support ̂i&t&C&t*̂

nr-qj-.i! Carrier G,i* .._4i«-._., 7.,r-.c
_ .- „ ' Rc^nstnr ..

REflDV
DfiTE " 12/14/87
TIME " 7:25
FI= 1. FE= 1. MN= 0, __ «_,r-A»»
Pf?£SS --ENTER-' TO SKIP ENTRY * Op*raMf ̂â 2§«« Dste

.E NRME=" MflLCOLM PIRNIE ERIE Pfl
ME FUNCTION VflLUE

i f= . 81 TF=" flZ TV= 1
TT= , 81 TF = i! PM TV= ±.

Inlet ?(«** ̂ g- .- ; '-j C .»;nn fniiic.'
Rate &B>— mi.'ir.i j F?^ ?f ._._._-

' CHART Sr££D ̂  . __ , h j-.e - "
SAMPLE ______ . Solvent /
Site . , ,,- _ , Coricn. /

METHOD NUMBER:MN=

END OF BIfiLOG
H~=16
OF=l8
PT=1883

INJECT 12/14/87 87:42:43

INPUT OVERRflNGE ftT RT= 2,44

MflLCOLM PIRNIE ERIE Pfl 12/14/87 87:42:43 CH= "fl" PS-

.LE 1. METHOD 8, RUN 1 INDEX 1

PEflKtt flREflK RT flREfl BC

1 iee' 8'S7 33:788891 fl(?000978
TOTHL 180. 337888



HBLCOLM PIRNIE ERIE pfl 12/14/87 07:57:45 CH= i;fli! PS= i.
METHOD, 8. RUN 2 INDEX 2

RT flREfl BC

9.1 34712 82
0, 57 23158 @2
8.85 15885 82
8, 33 " 48801 03

128548

F 12/14/87 87:53:58

•a

^

r- b* i, 37
'.. -btf

'.

MflLCOLM PIRNIE ERIE Pfl 12/14/87 07:53:58 CH= "fl" PS= 1.

FILE 1, METHOD 8. RUN 3 INDEX 3

PEflKtt flREflK RT RREfl BC

1 12, 631 8, 21 70108 82
2 68. 527 @, 61 334315 82
3 11. 53 1. 41 64813 82
4 3, 135 1, 64 17318 83

iSl 41872 02
6 4, 475 2, 5 24728 83

TOTflL 100. 552344

HT=64

CHflNNEL fl INJECT 12/14/87 88:04:47
flZ 1

A8600979



MflLCOLM PIRHIE MILLCRK Pfl 12/20/87 11:17:33 CH= HH!I PS= 1.

FILE 1. METHOD 8. RUN 66 INDEX 66

PEflK# RREfl/i RT flREfl BC

1 38. 86 8.47 11384213 81
2 8. 887 1. 52 18823 81
3 1. 647 4.82 284364 02 '
4 8. 143 4. 24 18587 83
5 2. 594 5.6 322781 82
6 8,565 6.32 78238 82
7 4,896 11.15 50363003

TOTflL 108. 12441234

CHflNHEL fl INJECT 12/28/87 11:38:82
1 flZ 1

1, 53

80



ER 0
MALCOLM PIRHIE MILLCRK PA 12/28/87 11:38:02 CH= "R"

FILE 1= METHOD 8. RUN 67 INDEX 67

AK# AREAX RT AREA BC

1 72.772 8.47 16364266 81
2 8.'118 1.53 16871 81
3 18.384 4.83 2618218 82
4 8.216 .4.25 38825 83
5 3.896 5.6 448988 82
6 8.573 6.35 82389 82
7 4.335 11.15 688638 83

TOTAL 188. 14242819"

CHANNEL A INJECT 12/28/87 11:53:81
/ AZ 1___________

hR 8

MflLCOLM PIRNIE MILLCRK Pfl 12/28/87 11:53:81 CH= "fl" PS= 1=

FILE 1. METHOD 8, RUN 68 . INDEX 68

K# flREHK RT flREfl BC

3,46 8448145 81
2 8, 133 1, 52 14656 81
3 7, 738 4. 81 828846 82
4 8, 383 4, 23 32164 03
5 4,871 5. 58 432666 82
6 9= 771 "" 6, Z2 319FR S?



.OiflL 188, IHbZbrjyj

CHflHNEL fl INJECT 12/28/87 12:16:03

12. 46 ER 8

INPUT OVERRfiNGE flT RT= 8.58

MflLCOLM PIRNIE MILLCRK Pfl 12/28/87 12:16:83 CH= ufl" PS= i,

FILE 1. METHOD 8. RUN 63 INDEX 63

PEflKtt RREfiX RT flREfl BC

1 68. 365 0. 46 3864573 81
2 1. 588 8. 74 138237 82
3 8. 397 8. 81 52238 82
4 8. 481 8. 87 63258 82
5 2. 291 8. 36 381163 82
6 2, 2 1. is 283138 83
7 8. 845 Z. 1 5347 82
8 8,112 3.4 14689 83
3 11. 816 4, 58 1553863 82
18 8, 251 4, 87 32336 83
11 3. 537 6. 46 1261415 82
12 2, 336 7. 28 387883 83

„-_-. . .TUiHL I0w. 13143735

CHflNHEL fl INJECT 12/28/87 12:32:44



y

HHLCOLM PIRNIE MILLCRK Pfl 12/28/87 12:51:27 CH= "fl" PS=

FILE 1. METHOD 8. RUN 71 INDEX 71

PEflK# BREfiK RT HREfl BC

1 8@,572 8, 47 11752552 82
2 1.462 1. 53 213248 83
3 8.131 3. 16 13833 81
4 7.865 4.85 1838561 82
5 Q,882 4, 29 11332 83
6 7.222 5.63 1053373 82
7 0.58 6.38 84571 82
8 2.887 11.31 421884 83 .

TOTflL 180. 14586428

HNHEL fl INJECT 12/29/87 13:12:34
/ ftZ 1___________________________________

———————————— — —————————————————————————————————————————————— ,



FILE i. METHOD 0= RUN 72 INDEX
PEHKft HREflK RT flREfl BC

1 64=868 8,47 3257837 82
2 8, 712 8. 86 181585 82
3 8, 783 8,37 181135 02
4 8, 114 1.37 16224 82
5 \6, 211 1. 54 30178 Q<
6 8, 846 2. 37 6537 81
7 4.367 3,45 788785 82
8 5, 21 4, 82 743458 82
3 8, 373 4, 24 138855 82
18 8. 132 4. 64 27456 82
11 11. 332 5. 6 1711483 82
12 _;, 356 6. 33 478335 82
13 8, 145 7. 82 28698 92
14 0, 697 7, 54 86539 82
15 5, 838 11. 16 841644 83

TOTflL 108, 14278701

CHflNHEL fl INJECT 12/20/87 13 1 45. '88
__ 1 HZ 1

11, 33

ER 8

PIRHIE MILLCRK Pfl 12/29/87 13:45:96 CH= "fl" PS= 1.

r'lLE 1= METHOD 8, RUN 73 INDEX 73

PEflK* flREfl^ RT flREfl BC

1 75,813 8. 46 18888463 82
2 1, 383 8. 85 186412 02



5 "2= 314 3, 45 323786 82
6 - 2= 828 4. @2 482331 82
f 8, 556 4, 24 73138 88
8 9, @17 4, 64 2382 05
3 7,533 5,63 1873372 82
IS 0.151 5,36 21517 82
11 2.122 6.46 382317 82
12 8, 581 6. 62 82751 82
13 9, 958 6. 8 8297 82
14 0.885 7.16 12103 82
15 8. 753 7. 68 188864 82
16 8, 25 8.3 35546 82
17 9. 316 8.7 44375 82
18 1, 7Mv ±iAm 43 242433 82
13 0, 463 18. 38 66817 82
28 2.331 11.38 417526 83
__ ...1HL IBS. 14246141

CHflNNEL fl INJECT 12/28/87 14:01:38
/ fiZ 1

ER 8

MflLCOLM PIRHIE MILLCRK Pfl 12/28/87 14:81:38 CH= "fl" PS=

FILE 1. METHOD 8. RUN 74 INDEX 74

FiREBS RT flREfl BC

i 66.33 8.47 11385230 02
2 1,331 8.85 237885 82
3 8.152 1.53 26167 03
4 0. 042 2, 37 7256 81
5 '3.811 3.46 516385 82
6 4Z 328 .4. 93 74?R?7 R?



--• U. .iHh 4.
3 8.037 4/
18 18.996 5.62 1887361 82
11 8.169 5.88 29825 02
12 2./98 6.36 486285 82
13 8.63K 6.52 113827 02
14 8.868 6.71 11586 02
15 8.157 7.85 26962 02
lb 1.128 7.56 193588 02
17 8.28 8.88 48830 02
IB 8.621 8.57 186S6F. 02
19 8.977 9.29 16770R 02
28 1.186 18.26 28350A 02
21 8.537 18.8 182458 02
^ 4.186 11.19 784836 83

'OTflL 188. 17164413



HU JJH I H.' CHflHNhL H

3NNEL fl INJECT 12/14/87 08»98;47
HZ 1

NO DflTfl, CHPHNEL fl

CHfiNNEL fl INJECT .12/14/87 88:@3:33

9= 48

MHLCOLM PIRNIE ERIE pfl 12/14/37 03:03:33 CH= Hfl!i PS= i.
FILE 1= METHOD 8, RUN 6 INDEX 6

PEflKtt BRERS RT HREfl BC

1 42= 4 8, 63 358786 81
2 57= 6 9, 4 487333 01

TOTflL 108, 846185

CHflNNEL H INJECT 12/14/87 88:28:11

MflLCOLM PIRNIE ERIE Pfl 12/14/87 88:28:11



r'EriKtf FiRhH'-i K i HxhFi BC

1 58. 872 8= 71 432283 81
2 28. 669 2= 88 151771 02
3 28,453 2,17 358228 83

FflL 188, 734238

CHflNNEL fl INJECT 12/14/87 88:26:11

INPUT OVERRflNGE flT RT= 8, 43

MflLCOLM PIRNIE ERIE Pfl 12/14/87 88:26:11 CH= "fl" PS= 1,

FILE 1, METHOD 8, RUN 8 INDEX 8

PEftKtt flREflX RT flREfl BC

1 31. 005 8,21 182683 81
2 58.337 8,53 236452 82
3 1, 774 8, 3 18443 82
4 16. 884 8. 36 39434 83

""RL 188. 588338

CHflNNEL H INJECT 12/14/87 88:27:54

•i, a? _J

5, 13 5. 13

INPUT OVERRflNGE flT RT= 5.52

COLM PIRNIE ERIE pfl 12/14/37 33:27:54 CH= "fl" PS= i.
FILE 1, METHOD 8, RUN 3 INDEX 3

PEflK# flREfl^ RT flREfl BC

1 3, 201 0, 42 142210 81
2 13. 712 8. 86 603255 02
3 7s. 2? 1. 82 3255541 03
4 3, 818 3, 84 436225 81

TOTflL 190. 4443231

CHflNNEL fl INJECT 12/14/87 88:34:04
R7 1

SBGGOS88



flNNEL fl INJECT 12/14/87 98:34:14
H7 -1

INPUT OVERRBHGE flT RT= 1,87

NO BflTFb CHflNNEL fl

CHHNNEL fl INJECT 12/14/87 88:35:26
HZ 1

INPUT OVERRflNGE flT RT= 8. 85

NO DflTfl, CHflNNEL H

CHHNNEL fl INJECT 12/14/87 88:35:43
HZ 1

HO DfiTFh CHHNNEL fl

CHHNNEL fl INJECT 12/14/87 98:35:57

l N Hi IT 11 VFh'K'FiHQh Hi Hr ! = Pi, Fi9

NO DHTH, CHHNNEL fl r'^

4,07

MflLCOLM PIRNIE ERIE Pfl 12/14/87 88:35:57 CH= "fln

FILE 1. METHOD 8, RUN 14 INDEX 14

PEflK* flREfl', RT flREfl BC

1 17=351 _ 8,41 455333 92
2 26. 387 8, 6 638445 82
3 18,845 8, 74 434537 82
4 15,34 @, 88 418355 83
j 21, 557 1. 46 565782 01

TOTflL 188, .____ 2624578



MflLCOLM PIRNIE ERIE Pfl 12/14/87 83:41:44 CH= "fl" PS= 1

FILE 1. METHOD 8. RUN 15 INDEX 15

PEflK* flREflX RT flREfl BC

1 16. 525 0. 42 36373 81
2 1. 518 9, 66 8855 81
S 81, 356 1, 35 477355 81

TOTflL 188. 583183

CHflNNEL fl INJECT 12/14/87 88:45:33
HZ 1

4, 33

MfiLCOLM PIRNIE ERIE Pfl 12/14/87 88:45:33 CH= "fl" PS= 1.

FILE 1. METHOD 8. RUN 16 INDEX 16

PEfiKtt flRERX RT flREfl BC

1 4, 677 0. 42 78953 82
2 2. 423 8, 66 48381 93
3 23. 858 1. 4 389244 81
4 23. 727 1,36 488533 81
5 46, 116 4. 33 778496 81

TOTflL 199, 1688133

HflNNEL fl INJECT 12/14/37 98:52:92
flZ



4, 33

MflLCOLM PIRNIE ERIE Pfl 12/14/87 83:13:54 CH= "fl" PS= 1=

FILE 1, METHOD 0, RUN 23 INDEX 23

PEfiK* HREHK RT flREfl BC

1 51, 275 8, 42 252164 81
2 5, 887 1, 38 _ 25016 81
S 2, 313 1, 34 11484 81
4 13, 236 3. 54 34682 82
5 22, 883 4. 33 108681 03

TOTflL 188. 431737

'NNEL R INJECT 12/14/87 03:21:37

4, 18

MflLCOLM PIRNIE ERIE Pfl 12/14/87 83:21:37 CH= "fl" PS= 1

FILE i, METHOD 0. RUN 24 INDEX 24

PEflKtt HREfiS RT flREfl BC

1 14, 224 0, 17 45686 01
^ 23, 618 0. 43 34364 01
3 4. 155 i, 12 13321 01
4 3, 838 1. 38 12493 81
5 48, 186 4,18 154243 81

TOTflL 108. 320633

••LJ0KIMP"' Q T k! TETi^T



MflLCOLM PIRNIt ERIE Pfl 12/14/87 83:27:11 CH= "fl" P3= i,

FILE 1, METHOD 8, RUN 25 INDEX 25

PEflKtt
.1
_£.

2
s

TOTflL

CHflHNEL
_J—— j.

-̂

MflLCOLM

FILE 1,

PEflKft

i
2
<
4
•j
fa

TOTflL

CHflHNEL
*v

flREflK

33, 668
8, 163
0, 163

180,

fl INJECT
~~ HZ 1
•~".̂  — •

— — — —

.>*=

PIRNIE ERIE P

METHOD

fiREfiX

0, 485
8. 354
14, 233
26, 845
12, 784
44, 633

188=

fl INJECT
. flZ 1

— =̂ r̂

RT

0. 46
1, 37
1. 55

flREfl BC

14892989 91
25875 92 a
24189 93 ~̂P /

A .i _— t ̂  .~i •"_ CT *~- .• U
X 4 o.-jici •_'_;- Cf̂ J-i /

y T,-0C+ 9-tfl
'). a -

12/14/87 89:37:23 Wf *

fl

8,

RT

8, 43
8, 68
8. 78
1, 16
1.37
1.53

/Jf ^

1, -j3

12/14/87 83:37:23 CH= "fl" PS= 1,

RUN 26 INDEX 26

flREfl BC

5322 91
11642 82
17J856 93
327771 82
156893 82
545686 83

1220370

12/14/37 99:42:52

— — • ——
A£ ——— i

83:45:51

1, 48

H8000992



INPUT OVERRflNGE flT RT=

JLCOLM FIKNIE ERIE.PA i2/i4/a7 03542=52 CH= nfl" PS= i,
FILE 1. METHOD 8, RUN 27 INDEX 27

PEflKtt flREHK RT flREfl BC

i 31,767 8, 46 14645342 81
2 0. 353 1. 4 56382 81
3 3.883 3, 61 613792 92
4 3, 337 3. 71 637883 93

TOTflL 188, 15959229

CHHNNEL fl INJECT 12/14/87 83:48:35
r

4~'

1.58

COLM PIRHIE ERIE Pfl 12/14/87 83:48:35 CH= "HH PS= 1,

FILE 1. METHOD 8. ~ "RUN 28 INDEX 28

HRERJi RT flREfl BC

5= 135 8. 43 62632 81
0, 385 9, 67 19313 82
13, 441 0, 77 162218 83
24,376 1, 15 381425 82
13,23 1, 36 168334 82
42,133 1,58 583216 83

188, 128̂ 864

CHflNNhL fl INJECT 12/14/87 83:58:83
1 flZ 1

1, 56

COLM PIRNIE ERIE Pfl 12/14/87 83:58:83 CH= "fl" PS= 1,

E ±, METHOD 8, RUN 29 INDEX 23

flREfl% RT flREfl BC

4, 573 @, 42_ 53535 91
8, 3k:3 --0VSS -1 RSRH R?



-i, 14
1.35 155318 62

t'

TOTflL

=H-k'= 4>;y
180 =

..iflNNEL fl INJECT
~\ HZ 1

1

MRLCOLM PIRHIE ERIE Pfl

FILE

PEflK#

1
•-}

3

TOTflL

1, METHOD 0

flREfl?;'

33, 633
8. 293
. 9, 159

100,

CHflNHEL fl INJECT
1 HZ 1

i, 06 436756 83

1178794 - A** .**«„

12/14/87 18:04:01 -v/'v

,,=• !

1. 37

12/14/87 10:84:01 CH= "fl" PS= 1.

RUN 38 INDEX 38

RT flREfl BC

8. 45 13838054 @1
1. 37 26543 82
1. 55 28747 03

13085358 _JL*' /

12/14/87 18:08:39

x'"*̂  , 66 " "T~"

/

MflLCOL

FILE

PEfiKft

1
'—t

~?

4

TOTflL

r
M PIRNIE ERIE Pfl

———————————————————————————————————————————————————————————————————— ————————— J——y2 ———————————————— '

12/14/87 10:93:33 CH= Mfli! PS= 1,

1. METHOD 8, RUN 31 INDEX 31

AREflK

77, 834
8, 575
8. 587
21, 884

188=

CHHNNEL fl INJECT
V HZ 1

RT flREfl BC

8. 43 2321327 82
8. 66 17318 93
1,55 15283 ©I
1. 32 653433 01

3813367 i&&T̂ -fâ / S''™ /̂
' /

12/14/87 18:14:83 /IR00099U
^



MflLCOLM PIRHIE ERIE Pfi 12/14/37 10:14:09 CH= "H!i PS= 1,

FILE i, METHOD 9, RUN 32 INDEX 32

PEflKf HREHK RT flREfl BC -

1 7s, 353
2 0, 663
-;• 8, 513
4 24, 484
5 9, 376

TOTflL 188.

CHflNNEL fl INJEC
"I HZ 1

9,43 4473673 82
8, 66 48443 83
1.55 31071 81
1, y2 1483817 81
4. 27 22791 91

6857999 falf-Y' fr>ij

T 12/14/87 10:20:43
———————————————————————————————————————————— - — ,

S- . bb
B —— ̂-HÛ î, 1 8^̂ f̂ -=-, - —— s. -•'-• .-i .— =•_^p- „._-._- - ... ———————————————————————————— . — — —— -,

MflLCOLM PIRNIE ERIE

FILE 1, METHOD

PEflKtt flREfl?;

1 73, 74
2 8, 517
3 8. 583

TOTflL 100,

^KNEL fl INJEC
^ r HZ i

Pfl 12/14/87 19529:43 CH= "fl" PS= 1,

8. RUN 33 INDEX 33

RT flREfl BC

9, 43 4236173 82
8. 66 38114 83
i, 55 33363 81
1.32 1465884 81 ^tf/*-*' _*̂ /

5826145

T 12/14/87 12:15:56

_^~ =66



MflLCOLM rlrtNIh hRIh rfi 12/14/87 12^15556 CH=

FILE 1= METHOD 8. RUN 34 INDEX 34

iK# flREfi?,' RT HREH BC

i 38,326 8.43 2683842 82
2 1. 182 8, 66 32254 83
-; 8. 432 1. 35 13438 81 SfCffj- •— +• /<&&/<.

TOTflL 188= 2728734

CHflNNEL fl INJECT 12/14/87 12:13:87

, 64

MflLCOLM PIRNIE ERIE Pfl 12/14/87 12:19:87 CH= "fl" PS= 1.

FILE 1. METHOD 8, RUN 35 INDEX 35

PEflKtt flREflX RT flREfl BC

i 37,513 8, 43 3827534 82
2 1,318 0. 64 177537 83
3 8, 563 1. 35 52677 81

TOTflL 188, 3257748

CHflNNEL fl INJECT 12/14/87 12:21:27
HZ 1

.64

MflLCOLM PIRNIE ERIE Pfl 12/14/87 12:21:27 CH= "fl" PS= i,

FILE 1, METHOD 8, RUN 36 INDEX 36

PEFiK* flREfl?, RT flREfl BC

1 37,488 8,44 3258617 82
2 1, 9< 8, 64 183281 83
3 8, 582 1, 35 55314 81

TOTflL 180, 3437212

CHflNNEL fl INJECT 12/14/87 12:23:35

flZ 1 - h'((J<



MALCOLM FlRNIh bRIh PA -12/14/87 12:23:35 CH= "R" PS= a..

FILE 1." METHOD 6. RUN 37 INDEX 37

flREfl?; RT AREA BC

8. 396 8. 41 4545 81
2 8= 965 8.65 11883 82
2 14. 429 8.75 165755 83
4 26.665 1.11 386312 82
5 13.863 1.32 159251 82
6 4̂ .683 1.53 581883 83

TOTAL 188. 1148749 ^̂  x̂

CHANNEL A INJECT 12/14/87 12:26:11
• i

.65
^̂ "̂ """̂ "TT??""

1.98

, 27

INPUT OVERRflNGE AT RT= 1,27

MflLCOLM PIRNIE ERIE Pfl 12/14/87 12:26:11 CH= "fl" PS= 1=

FILE 1= METHOD 0, RUN 38 INDEX

PEflKft flREfl?; RT flREfl BC

i 0= 387 8. 41 3152 81

'

0, 65 3389 81
s 12, 633 1. 36 102827 01
4 28, 681 1, 3 233451 81
5' 57=073 4.27 46455581 ^^ / ̂ 3

TOTflL 188, 813365

CHHNNEL fl INJECT 12/14/87 12:38:25

/1RQ00997



FEflKtt HRhfi?; RT HREfl BC

1
.r',

J;.

4

TOTflL

82, 682
13, 641
2= 234
1,383

189.

CHflNNEL fl INJECT
_ s;

MflLCOLM

FILE 1,

PEflKS

1
2

" TflL

8.96
CHflNNEL

r.
1

/

MflLCOLM

FILE 1,

PEflKtt

1
2
«£
4

TOTflL

...rtflNNEL
^

flZ 1

—— -= —————

f~ i* J"1. 33

PIRNIE ERIE

METHOD

flREflX

38, 147
1.853

188,

12:58:13
fl INJECT

HZ 1

=̂±7̂ :7
f=̂  1.

PIRNIE ERIE

METHOD

flREfl?i

36, 123
W, 812
9, 915 "
2. 144

188,

fl INJECT
> HZ 1
<̂ H •*" —

~TŜ 12-i -

"̂ ."4"4~10849681 02
8, 5 1657945 82
8, 65 278855 83
1. 36 1S8082Ĵ -

52̂ 2V- ?' /J#z>
~ 12154483

12/14/87 12:42:07
—————————————————————— - ————————— - — _ ———————— „ —— •••••"—""••— —— —— ————— —— " ——— — ———————————————————————————— i

i i i—

6

Pfl 12/14/87 12:42:87 CH= "fl" PS= 1.

8, RUN 48 INDEX 4©

RT flREfl BC

0, 42 18889795 82
1. Jb .-̂ 4̂897"~@2k>

11013892

&ji/ -3/*' /*&?/
12/14/87 12:58:48 ^ /

——————————————————————————————————————————————— ,
= bb

, 92

Pfl 12/14/87 12:58:48 CH= "fl" PS= 1.

8, RUN 41 INDEX 41

RT HREfl BC

8.43 3354157 82
8. 66 28328 93
1,37 31322 91
1. 32 74823 91

3489222 , . -? '/ ' l/r,
&f¥ ~ ̂^ '̂

' 12/14/87 13:01:58

— _ _ r43 '

::r~ AH000998

^



nFiLCOLfl FTRHiE ERIE FH 12/14/87" 13: 91: 58 f:M= Sifl" PH=

FILt 1= METHOD 8= "" RUN 42 INDEX 42

# HREfl?; RT flREfl BC

i 33= 914 0, 43 2884178 82
2 9.387" 0,66 27240 03
S 2, 976 1= 12 S3752 92
4 8, 329 1. 37 28537 93
5 2= 134 1, 33 67372 81

TOTflL 108, 3971873

CHflNNEL fl INJECT 12/14/87 13=83:52
HZ 1

1.32

|1HLCOLM PIRNIE ERIE Pfl 12/14/87 13:83:52 CH= "fl" PS= 1.

1. METHOD 8, RUN 43 INDEX 43

PEfiKS HREfl?.' RT flREfl BC

1 37= 423 9, 43 4378118 88
2 9, 155 8. 66 6331 85
< &. 742 1. 38 33303 01
4 1. 68 1. 32 75345 81

TOTflL 188. 4485683

CHflNNEL fl INJECT 12/14/87 13:26:53

1. 36
I. 38

COLM PIRNIE ERIE Pfl 12/14/87 13:26:53 CH= "fl" PS= 1=

FILE 1, METHOD 9, RUN 44 INDEX 44

PEflK* HREfl?; RT flREfl BC

9.̂ 45 12268831 81



180= "12356285

CHflNNEL fl INJECT 12/14/87 13": 31:19
flZ 1

MflLCOLM PIRNIE ERIE Pfl 12/14/87 13:31:13 CH= "fl" PS= 1,

FILE 1, METHOD 8, RUN 45 INDEX 45

PEflKtt flREfl?; RT flREfl BC

1 33. 246 8, 45 13255321 81
2 8. 433 1, 37 65833 81
3 8. 261 i. 3 34812 91

TOTflL 100. 13356016

CHflNNEL H INJECT 12/14/87 13:33:35 '
HZ 1

'*

MflLCOLM PIRNIE ERIE Pfl 12/14/87 13:33:35 CH= "fl" PS= 1.

FILE 1. METHOD 0, RUN 46 INDEX 46

PEflK* flREfl?; RT flREfl BC

i 3,728 8, 42 46617 81
2 0, 345 8,j66 11317 92
< 14, 9@4 8, 76 175182 93
4 25, 638 1,14 321328 82
5 14, 1 1, 35 176301 92
6 41,525 1, 57 513211 83

TOTflL 188, 1258368

FI= 1, FE= 1. MN= 0,
PRESS "ENTER- TO SKIP ENTRV
FILE NHME="

ME FUNCTION VflLUE
_= 2, 2 TF=" ER TV= 1

METHOD NUMBER :f1N= ##

END OF DIALOG-



Ĵ r5""**" .se - • .; '. '
————— C

^R-COLM

FILE i.

PEflK*

1•t*̂
~;

4

TOTflL

CHflNHEL
flZ\

<
^

«COLM

E 1.

PERK#
-1

_y

TOTfiL

15:03: 2
CHflNNEL

MflLCOLM

FILE 1,

•
i
s

-==r- ——- ——— ———————— . .

hK H

PIRNIE ERIE Pfi

METHOD 9,

HREH?= RT

5, 431 9= 36
1, 314 8. 6
44, 863 1, 32
47, =-"26 i, 88

188,

fl INJECT 12/14/
A-i.

:̂.,-= — ->

PIRNIE ERIE Pfl

METHOD 8.

HREfl?^ _ RT

33, 311 fl, 4~<
6, 683 1, 37

189.

-L

fl INJECT 12/14/
HZ ±

^̂  , 67

^ i. $i:l2:81

PIRNIE ERIE Pfl

METHOD 8.

flREfl?;' RT

32, 412 8, 42
8, 9j>9 9, 67
(•', 043 ._i. 37

J— s — • ̂- -_ - i-

-- - - i= s^

12/14/87 13=43:16 CH= "fl" PS= 1,

RUN 47 INDEX 47

flREfl BC

45273 91
15773 91
363313 81
333462 81
.-,.-, i .,.-,-, »<£-^ ̂  — j? /<527?L̂ .di44i!- ĵ -

87 15:04:85

———————————————————————————————————— T43 ————

""̂  1, 37

12/14/87 15:94:05 CH= "fl" PS= 1,

RUN 48 INDEX 48

flREfl BC

2144541 81
153734 81

2238275

' »S87 15:18:94 •&£-&'£ ~ ? /0<£̂

""
12/14/37 15:18:84 CH= "fl" PS= 1,

RUN 43 INDEX 49

flREfl BC

2881388 98
888 85

178810 81

TOTflL 199, 2252296



MfiLCOLM PIRNIE ERIE Pfl/ 12/14/87 15:27:51 CH= Hfl" PS= l.

FILE 1= METHOU 8, RUN 58 INDEX 59

PEflKtt fiREfl?; RT flREfl BC

1 37, 385 8, 43 2367142 82
2 11. 643 0. 67 332833 83
3 0, 367 1. 36 12361 81

TOTflL 199. 3372342

CHflNNEL fl INJECT 12/14/87 15:32:41
~S flZ 1 ____________

. 36

MflLCOLM PIRNIE ERIE Pfl 12/14/87 15:32:41 CH= "fl" PS= 1,

, J.LE 1, METHOD 9, RUN 51 INDEX 51

PEflKtt HREfl?-; RT HREfl BC

1 81,642 9, 44 11882717 92
2 17,331 8. 65 2424533 83
3 8,367 1,36 49493 91

TOTflL 188, 13476713 *$£-& & - l'/*.

CHflNNEL fl INJECT "12/14/87"15:35:37
r HZ i_____________________________________________

MfiLCOLM PIRNIE ERIE Pfl 12/14/87 15:35:37 CH= "fl" PS= 1.

FILE 1, METHOD 9, RUN 52 INDEX 52

flKtt flREfl?-. RT flREfl BC

1 81,733 8, 45 18515386 02
2 17.031 8.66 2137032 83
3 1,103 1. 36 142629 81

108, 12855888 '



INPUT OVERRflNGE flT RT= i, 28

MflLCOLM PIRNIE ERIE Pfl 12/14/87 15:38=53 CH= "fl" PS= 1,

FILE 1. METHOD 0. RUN 53 INDEX 53

PEflKt flREfl?;' RT flREfl BC

1 33, 362 9= 44 9723328 92
2 16, 495 8.66 1324826 93
3 9.142 1,37 16693 91

TOTflL 108= 11663357

CHflNNEL fl INJECT 12/14/87 15:42:08
^- flZ 1______________________________'________________

MfiLCOLM PIRNIE ERIE Pfl 12/14/87 15:42:88 CH= "fl" PS= 1

FILE 1, METHOD 9, RUN 54 - INDEX 54

PERK* flREfl?; RT flREfl BC

1 81.361 8. 44 11138532 92
2 17,86 9. 65 2318335 93
3 9.373 1.31 133943 81

TOTflL 188, 13589378

CHflNHEL fl INJECT 12/14/87 15:52:53
fiZ 1

HTFb CHflNNEL fl

CHflNNEL fl INJECT 12/14/87 15:55:48
'\ P7 -<
i _________ i "-• -i-



MfiLCOLM PIRHIh hRIE Ffl 12/14/87 15:55:48- CH= "fl" PS= l/^

-E 1. METHOD 9, RUN 56 INDEX 56

PEflKtt flREfl?̂  RT flREfl BC

1 66= 854 8, 44 18226382 82
1, 95s 8, 64 238818

3 0, 654
4 38, 533

TOTflL 108.

FI= 1, FE= 1,PRESS -ENTER- TO SKI
FILE NHME="
TIME FUNCTION
TT= -2. 5 TF=" ER
NOT FOUND
TT= -2, 2 TF=" ER
TT= 2. 5 TF=" ER
TT=

METHOD NUMBER : MN=

END OF DlflLOG

flNNEL fl INJECT
1 — flZ 1

—— = •—

~"" ¥R"
MfiLCOLM PIRNIE ERIE

FILE 1= METHOD

PEflKtt fiREfl?-;,

i 65, 786
2 1, 397
< 9, 565
4 32. 342

TOTflL ±00.

CHHNNEL fl INJECT
""L fiZ 1

1= 35 188888 91
i. 83 4671642 81

15237522

MN= 8,
P ENTRV

VfiLUE
TV= 1

TV= ±
TV= 1

£~&/0 —3"'' X<#̂

12/14/87 15:59:98

,-t,,. ——— i
___j=r— —————— —————————————————————————————————— , b4: l

1. <-"i
. ,-,,-, \

9

Pfl 12/14/87 15:53:89 CH= "fl" PS= 1.

8, RUN 57 INDEX 57

RT fiREfl BC

8, 44 11222987 82
9, 64 222928 93
1, 35 36383 91
1. 83 5517933 91

17858437 Ŝ /o - 7 ' #-»«*/

12/14/87 16 : 92 : 37

, 66

I



8, KUN .58 - - INDEX —' %
PEflKtt HKhHK KT HRhH BC 'ty

1 79,338 8.44 7086246 82
2 2, 453 8. 66 247521 83
3 9, 518 1,37 52138 01
4 26. 626 1, 32 2689133 01

TOTflL 188, . 10066938

*•<£•/ 3- -•>'CHHNNEL fl INJECT 12/14/87 16:16:54

MflLCOLM PIRHIE ERIE Pfl 12/14/87 16:16:54 CH= "fl" PS= 1.

FILE 1. METHOD 9. RUN 59 INDEX 53

PEflKtt RREfiX RT flREfl BC

1 48. 758 9. 2 3177333 82
2 55. 889 9.42 12584412 92
s 1. 948 1. 13 438594 02
4 1, 495 1,68 316367 83

TOTfiL 198, 22516796

CHflNNEL H INJECT 12/14/87 16:13:43

NO DflTfl. CHflNNEL fl

CHflNNEL fl INJECT 12/14/87 16:21:56
f flZ 1

1. _<6

ER 8

MfiLCOLM PIRNIE ERIE Pfl 12/14/87 16:21:56 CH= "fl" PS= 1,

[ 1, METHOD 8, RUN 61 INDEX 61

:# HREfl?. RT flREfl BC

1 45, 948 9. 43 6835119 82
2 <5, 56 9. 66 4764816 8k'
3 15,403 " 9. 78 2963528 03
4 1, 187 1,36 158388 81



TO iHL

CHflNHEL
_A

MflLCOLM

FILE 1,

PEflKtt

1•—t
3
4

TOTflL

CHflNNEL
_1

MfiLCOLM

FILE 1,

PEflKtt

1
•-t

4-

TOTflL

CHflNNEL
__£

H iNJLCl
HZ 1

—— . — ——— •

PIRNIE ERIE Pfl

METHOD 9

HREfl?;

41, 618
s'8, 684
18, 413
1. 365

199,

fl INJECT
HZ i

—— •_=

r^ ——
PIRNIE ERIE Pfl

METHOD 8

HREfl?;

42, 14
38, 467
16, 854
2,54

189,

fl INJECT
flZ 1

•j -~t .! .•* -•:
-J-C.J*' _Lif-

_ — . — - —— • ———

•

RT

8, 44
8, 66
8. 78
i, 36

12/14

—
"=• —— . ———
___^^—— — ——

X

RT

8/44
y. 66
8, 78
1. S6

12/14

'37 16̂  25; 23 "̂ %•J/y,-

" --^- a—— ——————— • ——————— • a _ - , r =_• BBI

1, Sb ™

12/14/87 16:25:23 CH= "fl" PS= 1,

RUN 62 INDEX 62

flREfl BC

3491615 92
8394286 82
4133336 88
311331 95

22886568 /̂~̂  ~$ /0&/J

/87 16:28:22
- ——— — ————— -- ————— ..-...— ^ ^ i

<?£ ' ̂J ———— 1
—— " ' i - - ^ j ,_, ^

1, ̂6 ^

12/14/87 16:28:22 CH= "fl" PS= 1.

RUN 63 INDEX 63

HREfl BC

3234463 92
8423668 82
3693277 93
556583 91

21913923 5&SJ-5'' /<?&>£<t

/87 16:31:21

- - , t1-!: ————
-_-^____^ —— ————— " , •-• D t f ;-;

———————————————————————————————————————————— i ——— --i ———————————————————————————

1. 38

INPUT OVERRfiNGE flT RT= 1,55



0= - RUN 64 INDEX

fl?;: RT HREfl BC

44.808 8. 44 3541273 82
35, 75 9, 66 7758352 82
15,241 9, 78 3394383 83
2, 925 1, 36 433133 92

5 2, 3 1, 56 628669 83
6 9,876 1,3 16479 91 ~

TOTfiL 189, _ 21688838 r/

CHflNHEL fl INJECT 12/14/87 16:36:91
HZ 1

MfiLCOLM PIRNIE ERIE PR 12/14/87 16:36:91 CH= "fl" PS= 1.

FILE 1. METHOD 0. RUN 65 INDEX 65

PEflK# flREfl?. RT flREfl BC

1 47,375 0. 44 9873981 92
2 34,333 9. 66 7281172 92
3 16.169 8.78 3363563 98
4 1, 419 1. 37 235824 95
5 9.939 1.9 29594 91

TOTflL 189, 28848154

CHflNNEL fl INJECT 12/14/87 16:45:37

1,38

INPUT OVERRflNGE flT RT= 8, 98

MfiLCOLM PIRNIE ERIE Pfl 12/14/87 16:45:37 CH= "fl" PS=

FILE 1. METHOD 8, RUN 66 INDEX 66

1K# flREfl?, RT flREfl BC

i 2, 885 9,4 25628 82
2 1. 388 9,64 17657 92
3 3,613 8.72 32148 93
4 42, 641 1,36 378682 81
5 48, 867 1. 3 433375 91



1= 54

MfiLCOLM PIRNIE ERIE Pfl 12/14/87 16:48:28 CH= ;ifi" PS= 1.

FILE 1, METHOD 8, RUN 67 INDEX 67

PEfiK# flREfl?i RT fiREfl BC

1 180. 1, 54 738337 91

TOTfiL 198, 738337

CHflNNEL fl INJECT 12/14/87 16:51:41

T7T
1. 35

1. 38

MfiLCOLM PIRNIE ERIE Pfl 12/14/87 16:51:41 CH= "fl" PS= 1.

FILE 1, METHOD 8, RUN 68 INDEX 68

PEflK* fiREfl?;- RT fiREfl BC

1 11, 51 9, 13 268757 91
2 1, 894 0. 41 42319 81
3 3, 855 8. 65 87331 82
4 47. sQ5 9.73 1871674 93
5 16. 767 1, 35 373841 91
6 18. 663 1. 3 422329 91

TOTflL 198, 2265442

CHflNNEL H INJECT 12/14/87 16:54:24
flZ 1

•*, 54

MfiLCOLM PIRNIE ERIE Pfl 12/14/37 16:54:24 CH= i!fl" PS= 1,

FILE: 1. METHOD 9. RUN 69 INDEX 63

PEflKf flREfl?; RT flREfl BC



! u i HL lay, f-T-sbyi

ER 8

MfiLCOLM PIRNIE ERIE Pfl 12/14/37 16:57:53 CH= "fl" PS= 1,

FILE 1. METHOD 8, ' RUN 78 INDEX 78

PEflKtt HREfl?; RT fiREfl BC

1 51. 338 '.. 8, 44 18542645 92
2 1, 471 9, 64 238298 03
3 9, 567 1,35 115983 91
4 45,364 1, 3 3313116 91

OTflL 198. 28274372

FI= 1, FE= 1, MH= 9,
PRESS -ENTER- TO SKIP ENTRYFILE HHME=" .. —.—.
TIME FUNCTION VflLUE

,5 TF=H ER TV= 1
TF=!i ER TV= 1

i i i

«
METHOD NUMBER:MN=

END OF DlflLOG '"

CHflNNEL fl INJECT 12/14/87 17:91:38

MfiLCOLM PIRNIE ERIE Pfl 12/14/87 17:91:38 CH= "fl1- ra= x,

i. -?t<

= "" =

METHOD 8. RUN 71 INDEX 71

PEflKtt flREfl?; RT HREfl BC

1 65, 378 9, 42 4316893 91
8, 345 1, 36 22746 81
34, 277 1. 3 2262838 81

fOTflL • 198. 6681573



i.Mi-COLM PIRNIE ERIE Pfl 12/14/87 17:94?47 CH= "fl" PS= 1,

FILE 1, METHOD 8. RUN 72 INDEX 72

PEflKtt flREfl?; RT flREfl BC

1 1, 831 9, 41 42875 91
2 3, 454 0. 64 89879 92
3 35. 914 8, 72 813311 92
4 4, 537 9. 3 186243 02
5 5, 831 1, 1 136545 82
6 38, 3 1. 34 789531 93
7 19,933 1. 88 445675 91

TOTflL 180. 2341659

CHflNNEL fl INJECT 12/14/87 17:14:31
'~1 HZ 1________________

INPUT OVERRflNGE flT RT= 1. 38

MfiLCOLM PIRNIE ERIE Pfl 12/14/87 17:14:31 CH= "fl" PS= 1,

FILE 1. METHOD 9, RUN 73 INDEX 73

PEHK# flREfl?;' RT flREfl BC

1 31.738 8.44 19939966 92
2 2, 723 9.64 325897 83
s- 9. 892 1.35 19931 92
4 5, 226 1,33 622332 83
5 8. 154 1. 51 13396 91

TOTflL 189, 11387632

CHHNNEL fl INJECT 12/14/87 17:13:21
HZ 1

1.52

MfiLCOLM PIRNIE ERIE Pfl 12/14/87 17:18:21 CH= "ftI
!TTi ET -1 MCTTU-" "~ "" !J.!i .' . • " • •



HKtH?;' _-K'T BREH BC

y. 4 r'4483 92 'V,
8, 72 292212 02 ' \r.

_>
.̂

ĤF Tfll_

:"' U O kl U C" 1
=_• 1 £ * : £ - I 1 C. •_

r

MflLCOLM

FILE 1.

PEflK*

i
2
_i
4

T̂flL

CHflNNEL
X

rlfiLUULM

r- T i r- .-t
i 3. L_£L X,

PEflKtt
.-i
1

=ii
_i

4

TOTflL

BwNEL
S

29, y93
43, 535

•i iT. ;~si
j- --' CJ _t

ft INJECT
"~ fiZ 1

_^——— ———

;̂ = i
PIRNIE ERIE

METHOD

flREflK

33. 118
2,615
3. 75
9. 517

199.

ft INJECT
flZ i

—— ̂—— =- ———
— =^: ——
^̂

PIRNIE ERIE

METHOD

HREfl?;1

31, 771
•~t — .—t --i

5. 18"
8. 328

198.

H INJECT
flZ i

1,1 493274 92
1. 52 667323 93

1348338 *&/? ' & / /£r̂ <-

12/14/87 17: 29 i 44

——————— ... ^ g4 , -f.

"==:: 1, 35
. 88

Pfl 12/14/87 17:29:44 CH= i!fl" PS= 1,

6. RUN 75 INDEX 75

RT flREfl BC

9.44 11280982 92
8. 64 316739 93
1.35 ______1208' 01 ??y e-*™
1,88 62688 91

/*•/•*' 5"' /'««>>12113687 /

12/14/87 17 : 23 : 25
... , .... , , „ ^ ,

—————— ,64 ' ' =

— = —— "=— i, s'.j
1,88

Pfl 12/14/87 17:23:25 CH= !ifl" PS= i,

""0. RUN 76 INDEX 76

RT HREfl BC

8. 44 18398905 02
9,64 395724 83
i. 35 -5a±e05" 98 fry <̂
1, 88 j:6853 85

11233347 .T0V3 -$•' /̂

12/14/87 17:26:37

, > _. _i
y— ——— ——— .64 ' ; '

*J

Miroi JET



INPUT OVERRflNGE HT RT= ±;61

MfiLCOLM PIRNIE ERIE Pfl 12/14/87 17:26:37 CH= "fl" PS= i,

. _LE 1 =

PEflKtt

i

3

3

TOTfiL

CHflNNEL

-̂
i «

r
-PLCOU1

r_LE 1.

PEflKtt

i
i£
3
4
5
t:*
"!•*

METHOD

HREfl?;

88, 543
1, 386
~- =-.iTO-:•, -_=C'O
5,538
8, 433

108,

fl INJECT
"Si-— - =» HZ 1
-=^ ——

ii "•̂••̂ B̂ ŜS

,=r- ——

PIRNIE ERIE

METHOD

flREfl?;

3, 372
3, 281
40, 061
3, 336
8, 243
23, 302
13, 873

9,

K !

@, 44
8, 64

1. 62
1,88

12/14

Pfl

8,

RT

8, 24
8,4
0, 72
9. 3
1, 1
1,34
1, 88

RUN" 77

fiREfl

3379240
214828

624885
43586

11263782

/87 17:38

. 72

INDEX 77

BC

92
93
t*2 —— y^ff~ &ZT2

03
01

:36

i. 88

12/14/87 17:30:36

RUN 78

fiREfl

74641
79345
886674
87113
5511

648547
439374

INDEX 78

BC

82
82
82
88
86
82
83

HI

/''fc0f*/**/efP

•??£'",
r

Z=3M̂ BMB»H——

CH= "fl" PS= 1. 4|
™

lOlflL 188. 2213311

1012
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i
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I

CVJART SP£u ————_...„, e Solver *SAMPLE

17:41:23
REflDV

DflTE "
REflDV ^—-

DfiTE " .±2/15/87
TIME *Â t£-_

i. FE=

METHOD NUMBER:MN=

END OF DIflLOG
HT=16
OF=19
PT=599

CHflNNbL fl

• •"= r̂ ! - .. ,.&!
—————— Xj _,- ——— • —————————————————— i-Ĵ -: —————————————————————————————————————————— __ ————— 3,

j . T.

i.nLCOLM PIRNIE MILLCRK Pfl 12/15/37 87:21:15 CH= "fl" PS= 1.

FILE 1, METHOD 8, RUN 1 INDEX 1

PEflKft flREfi?;' RT HREfl BC



@,'.=•-'si 86i-449 Si:
9,33 31535 @2

•i —Q=:Q •?<•-;_ »•• £? .̂ ~ _,- :•_:.-

21,71 1. 85 ( 4H1933"03

189, 2215727

?-E= 1= MN= 9,
PRESS -ENTER- TO SKIP ENTRV

FUNCTION VfiLUUE

METHOD NUMBER:MN=

FMH OF DTFH OQ

CHflNNEL fl INJECT 12/15
£ HZ i

—— -=s — —— - t 4j_ ————————————

J-, Xil

ER I'28

^kcOLM PIRNIE MILLCRK PR

FILE 1= METHOD " ~0.

PEflKtt HREfl?i RT

1 1, 61 9. 41
2 2= 631 9, 65
s 34. 666 8, 72
4 6= 151 8, 3
-. -I Q-1 =; -i .1 -~-•-' i, -••-̂ •_- j., j.̂
6 "<fl, ?i 6 1, ~<4
7 22.358 1, 87 (
8 8, 394 2, 28

TOTfiL 180. "

CHfiHNEL H INJECT 12/15
_ _r HZ i— >*i< ——————
— •~"SS" ——— 1. S3 ———————

» ̂
MfiLCOLM FIRNIE MILLCRK Pfi

FILE i. METHOD 8.

FbHKtt flKFfl?;' RT

; f -I/LV r~
/l <K* *

TCf >'
-•'37 97:26:28 fc£ $

-
, ̂ fl • '- -

——— ————————— ~ j_= s*±————————————————————————————————— ,

12/15/87 87:26:28 CH= "fl" PS= 1=

RUN 2 INDEX 2

flREfl BC

36911 81
68133 82
775393 82
137585 82
42222-82

b̂75864 0̂
v_508108 92
^ 3383 03

ar?> &
2236882 ,. .̂  />_. W,

f./'pe* **>
-rfA 5ĉ* /e

/87 87:31:43 7̂ t ̂

i, -i-'t—————————————————————————————————————————————— . ———— . ——————————— ,

12/15/87 87:31:43 CH= "fl" PS= 1.

RUN s INDEX 3 «pfininiq« fl U U 1 U i D
fiREfl KK



8= i-3 r 388278 92
8= 3 32837 @2

pQ

100=

CHflNNEL fl "INJECT 12/15/87" 07: 37:1-
ZI «~ ' """"' ~ """

MfiLCOLM PIRNIE MILLCRK Pfl 12/15/87 97:37:14 CH= "fl" PS= 1,

FILE 1= METHOD 9, RUN 4 INDEX 4

PERK* fiREH?;' RT flREfl BC

i 2, 305 9, 42 48286 81
2 1, 918 8. 65 14834 92
s 14, 57 0, 75 281668 93
4 25, f-31 1. 11 356169 02
5 13, 841
6 41,335

TOTflL 109, '" 1384169 \ ̂

CHflNHEL fl INJECT 12/15/87 87:40?41

MfiLCuLM PIRNIE MILLCRK Pfl 12/15/87 87:40:41 CH= "fln PS= 1,

FILE 1. METHOD 0." RUN 5 INDEX 5

PEflKtt HREfl?; RT flREfl BC

1 2, 774 0, 42 38284 81
2 i. 872 8, 66 14788 82
3 15.186 8.75 288464 02
4 25. 715 1, 12 35jiSS£__fi2
5 13, 735 1. 32̂ -̂ 3923132
6 41, o48 1, nĵ . 57̂ 55993

TOTfiL 109, 1779974~" "
CHRHHEL h INJECT 12/15/87 97:43:53



.COLM PIRNIE MILLCRK Pfl 12/15/87 87:43:53 CH= "fl" PS= 1

FILE 1. METHOD 8, RUN 6 INDEX 6

PEflKtt flREfl?; RT fiREfl BC

i 2,867 8=41 38866 81
2 1, 824 8, 65 13682 32
3 15,171 8. 75 281443 82
4 25= 613 i, 11 348886—Q
5 13, 373 -- 1, 31̂  ,17756JL-Bk
6 41= 351 i, 52 557816 83

TOTflL 180,

HflNNEL fl INJECT 12/15/87 87:48:56
! flZ l

, 4

1, 44

_COLM PIRNIE MILLCRK Pfl 12/15/87 97:48:56 CH= "fl" PS= i,

FILE 1= METHOD 8, RUN 7 INDEX 7

fiREfl?;' RT fiREfl BC

85, 368 8, 41 51482 81
14= 632 1= 44 3818 81

199= 68212

CHflHNEL fl INJECT 12/15/87 87:58:27

MfiLCOLM PIRNIE MILLCRK Pfi 12/15/87 87:58:27 CH= "fl" PS= 1,

FILE 1, METHOD 9, RUN 8 INDEX 8

. _riK# fiREfl?;' RT HREfl BC

1 36,436 8, 42 3634534 92
2 3,895 0,64 309006 93
3 9,146 1,34 14562 92
4 8, 263 1. 52 26273 83



"1 HZ 1

»
MfiLCOLM

FILE 1=

PEflKtt

1
x*— •
4

TOTHL

CHflNNEL
r

»
MfiLCOLM

FILE 1.

PEHKtt

i
.-£

4
•j

TOTfiL

CHfiNNEL
'/

_Z— --s==̂ h; 30

PIRNIE MILLCRK

i.. — — — ———

1. 47

Pfl

METHOD 8,

flREfl?;

36, 134
3, 423
8,177
0, 267

198.

fl INJECT
fiZ -i

—— •—— ' ——— — ==̂ nr- ———
PIRNIE MILLCRK

METHOD 0

HREfl?;

34. 742
3, 426
0, 881
8, j?05
8, 645

188,

fl INJECT
fl7 -1

— -g- .. i . d"

RT

9/43
9, 63
A ~">
j-x —•

1.47

12/15.

. —————

±&

Pfl

3

RT

8, 42
8. 62
1. 3
1. 47
.4 t~i .4
1, C'J.

12/15,-

—— «=s
———— •<-

- ——————
1

A-1 'Stfj .'

12/15/87 88:33:52 CH= i!fl" PS= 1,

RUN 3 INDEX 3

PREfi BC

3225183 82
328451 93
16363 92
.—>. s— .— J .— .—. — . /
.-*' r"1 l~j • r~t 1-"1 "-. .̂  / //*?•&

3536213

8̂7 88:37:81

.-1 •-; ——— 1
, c.*.

12/15/87 88:37:91 CH= "fl" PS= 1.

RUN 18 INDEX 18

flREfl BC

8837586 82
313583 83

_____g2T9iI^2 /,*-~*f4/~f*i4
284^403
ĵ 8133̂ 1 -ytrfr

. / , -J-, .^
q i- •-• 7 Q o Q 5Z>/ - » /*U/(/̂--•-• -"-- ^ ' ./̂

XS7 RRH;9s=:iH

i-3 ——— _ !
_ ————————— — ' ' „ ̂ .Jj
' '! i"5 "^ ——— • ———————————— - ———— »•»•_-

~ ~ ~ i , ?3
1, 82

WfiLCOLM PIRNIE MILLCRK Pfl 12/15/37 88:33:58 CH= "fl" PS= i,

METHOD 9. RUN 11 INDEX 11
1018PERK» flREfl;,' RT fiREFi BC --••.--



'TflL 188,

8, 453 : 1= 85
1. 162 1. 23
0, 233 1= 44
0,683 1,32 S5̂ £S±̂ 01 Ttt

CHflNNEL fl INJECT 12/15/87 98:44;45
'/ HZ -j

INPUT OVERRflNGE flT RT=

MfiLCOLM PIRNIE MILLCRK Pfl 12/15/87 88:44:45 CH= "fl" PS=

FILE 1, METHOD 8. RUN 12 INDEX 12

PEflKtt flREfl?.; RT HREfl BC

1 34, 796 8. 43 3944788 82
2 3,361 9.63 32£
3 8. 345 1. 31
4 8. 317 1. 48 " ̂ST2"
5 8. 671 1. 83

TOTflL 188. 3558411

CHHNNEL fl INJECT 12/15/87 88:52:58
/ H7 -1

11384

MfiLCOLM PIRNIE MILLCRK Pfl 12/15/87 88:52:58 CH= "fl" PS= 1.

FILE 1, METHOD 9, RUN 13 INDEX 13

PEflKtt flREfl?; RT flREfl BC

i 35.883 8. 43 18183762 92
2 3,452 8. 63 366884 93
3 9. 234 1, 33 38223 82
4 8, 316 1, 5 33541 83
5 9, 066 1, 84 6968 91

TOTflL 199. 19627298

CHHNNEL fl INJECT 12/15/87 88:55:41 ft DftHi ft iQ> o-, HnwU I U i ?L_____Hi 1 ___



.COLM PIRHIE MILLCRK FH 12/15/87 08i55:41 CH= "fl" PS= 1,

E 1. METHOD 9, . RUN 14 INDEX 14

PEflKtt nREfl?= RT

""-Q. 43 3785236 82
Q,63 339942 93

- ̂L a _S if :"' -̂"1 *•*• -•'" ^ £} ̂

1,49 33264 83

TOTflL 180= """18154066

CHflNHEL H INJECT 12/15/37 98:58:25
flZ 1

HO DHTFb CHflNNEL fl

CHflNNEL fl INJECT 12/15/87 93:99:91

. 64

MfiLCOLM PIRNIE MILLCRK Pfl 12/15/37 83:88:81 CH= "fl" PS= 1,

FILE 1, METHOD 8, ..." RUN 16 INDEX 16

PEflKtt HREfi?, RT HREfl BC

1 -.95.013 8,43 9468432 82
2 3= 453 0, 64 348534 93
3 8, 214 1. 33 21123 82
4 8, 32 1, 51 31575 83

TOTflL 190, . — - 3361724 '

CHflNNEL fl INJECT 12/15/87 83:83:34

. b4

MfiLCOLM PIRNIE MILLCRK Pfl 12/15/87 83:83:34 CH = _ 'IfT ^ PSf ̂ J-,

FILE ±. METHOD 9, RUN 17 INDEX 17



i 35= _s53 8= 43 3486333 82
2 4,121 9, 64 _ 499336 93
s 8= 297 1, 33 29559 92
4 fl,313 1, 51 31139 03

TflL 109, 3348065

;HHNN'EL H INJE:CT 12/15/37 03:15:13
-Z7 fiZ 1_________

MfiLCOLM PIRNIE MILLCRK Pfl 12/15/87 09:15:18 CH= "fl" PS=

FILE 1, METHOD 0. RUN 18 INDEX 18

PEflKtt flREflX RT flREfl BC

1 35,313 8, 43 3112873 82
2 3, 43 8, 63 331552 83
3 8,28 1,32 26574 82
4 0. 318 1, 43 38225 83

TOTflL 189. 3581229

..riHNNEL fl INJECT 12/15/87 93:18:14
r flz i________

MfiLCOLM PIRNIE MILLCRK Pfl 12/15/87 83:18:14 CH= 1!fl" PS= 1.

FILE 1, METHOD 8, RUN 13 INDEX 13

PEflKtt flREfl?- RT flREfl BC

l 36. 133 '8. 43 3234613 82
2 3, 332 0. 63 321323 83
3 8. 2 1, 31 13317 82
4 9,275 1, 43 26575 83

TOTflL 189, 3662434

FflULT 49: flT 2698

UHRNNEL fl INJECT 12/15/87 83:23:41

T 4S 1-31



MfiLuOLM FlhcNIb MILLChLK FH 12/15/a;- £9=23* 4± CH= "H" FS =

1= METHOD 9= RUN 29 INDEX 20

# HREflv RT HREH BC

i 95, 959 9/41 3278733 92 ""
2 3= 526 8, 62 349333' 83
3 9= 2 : 1 - 1, 31 13384 82
4 9, 315 i= 48 38412 83

TOTfiL 190= 3669528 Jfr<?f" <7l/

CHflNNEL fl INJECT 12/15/87 09,42:10
———S H7 -1 "

4£i

ER 8 ' ~ - - - -

MfiLCOLM PIRNIE MILLCRK Pfi 12/15/87 93.: 42:19 CH= "fl" PS= 1.

1, METHOD 9, RUN 21 INDEX 21

HREfl?; RT flREfl BC

38= 56 8, 4 8366987 82
2 1= 245_ 1, 31 185794 82
s 9=195 - 1,82 "16551 93

TOTfiL 188= 8483242

CHfiNNEL H INJECT 12/15/87 83:47:56

MfiLCOLM PIRNIE MILLCRK Pfi 12/15/87 83:47:56 CH= "fl" PS= i,

FILE 1. METHOD 8, RUN 22 INDEX 22

PEFlKtt HREfl?;1 RT HREfl BC

1 35,735 8, 42 7384347 82
2 3. 244 y, 63 278576 83
3 9. 313 1/31 26649 92
4 8, 136 1, 48 16356 83

42141 01

TOTflL 199= B340868 "^1022



1

MflLCOLM

FILE 1=

PEftKtt

1
2
3
4
5

TOTflL

CHHNNEL
"1

...iLCOLM

FILE 1,

PEflKtt

i
2
~:
4
5

TOTfiL

CHflNMEL
f

-̂ r̂ ^̂ ~̂

PIRNIE MILLCRK Pfi

METHOD 8, "

HREfl?; RT

36, 428 0, 42
2, 88 0. 63
a, S73 i, 3
W= 251 1, 47
9, 969 1, 83

188,

fl INJECT 12/15/
HZ 1

—— _ ————— ^

P̂̂ T̂
PIRNIE MILLCRK Pfl

METHOD 8,

flREfl?i RT

35, 388 ' 9. 42
3, 512 8, 63
8= 5^5 1 , ̂1
9, 325 1, 48
8, 24 1, Ŝ d

189,

,1 --. __ !

S?

12/15/37 93:58:58 CH= "fl" PS= 1,

RUN 23 INDEX 23

fiREfl BC

3382345 82
277734 83
35343 02
24163 03
6640 81

96468*37 -̂/̂ "yV /fẐ— — — — «^^ ^^p

87 18:95:31
GLtfl

A T ____ 1

Zfr4JCl/̂  ii

12/15/87 18:85:31 CH= "fl" PS= 1,

RUN 24" INDEX 24

fiREfl BC

8367848 82
338176 93

^ _ ĵ -̂ rffp: pi ;gj
~~" 38555 83
;__" 22576jtr̂

3488643 -̂/f - / /0&Zp~

fl INJECT 12/15/37 18:93:19
flZ 1

— <^m ———
» " ——— _ •-—

__ —— ' ——— " ———— ———— " -i

——————————————————————— ———————————— — ——— |
——————— —— ———————— —— ~ = b_i

.

1= 32

_COLM PIRNIE MILLCRK Pfl 12/15/87 18:88:13 CH= "fl" PS= 1.

FILE 1. METHOD 8, RUN 25 INDEX 25

PEflKft flREfl?; RT fiREfl BC

1 35,132 9,42 9596688 82



100* 9993144 -Vf-̂ ' /%Mty

•HNNEL fl INJECT 12/15/37 10:12:50

MfiLCOLn PIRNIE MILLCRK Pfl 12/15/87 19:12:59 CH= "fl" PS=

FILE 1. METHOD 9, RUN 26 INDEX 26

PEflKtt flREfl?; RT flREfl BC

1 95= 647 8.43 9602984 92
2 3= 347 9. 63 33697jl__J3̂
s 0, 479 1. 32 ^̂ tSSSL-Sg-'
4 9, s%2 1,43 39238 fl3
5 9, 225 1,84

TOTflL 108, 10933335

CHflNNEL fi INJECT 12/15/87 19:17:11
HZ 1

INPUT OVERRflNGE flT RT= 9,53

MfiLCOLM PIRNIE MILLCRK Pfl 12/15/87 19:17:11 CH= "fl" PS=

FILE 1, METHOD 9. RUN 27 INDEX 27

PEflKtt flREfl?i RT fiREfl BC

1 1= 466 8, 4 42875 82
2 8, 85f 8,5 1648 82
3 23= 228 8,54 666783 92
4 2, 688 8. 63 74852 82
5 28.333 8,71 838451 82
6 <, J:K̂ 8.88 37166 82
7 8, 714 1, 98 _̂a&4S9- 02
3 23,818 1.31 (660673
? 16, 592 1. 84

TOTflL 199, 2870281 Ctt̂ Jf-

CHFiHHEL ft INJECT 12/15/87 10:22:46



f
MfiLCOLM

FILE 1,

PEflKtt

1

4
5
6

TOTfiL

CHflNNEL
r

MfiLCOLM

FILE 1.

PEflKtt

1
2

4
5

TOTflL

CHflHNEL

-̂ — "̂

PIRNIE MILLCRK Pfi

METHOD 8.

flREfl?; RT

3, 817 8, 41
0. 368 8. 63
14, 448 a, 73
25, 677 1, 08
13. 45 1, 28
42. 44 1, 43

108.

fl INJECT 12/15
HZ 1

— .̂ ==
_ —— » —— •} m <-f

——————————————————————————— —— - ————————— : —— -..p a... —————— -ffa- —— '

12/15/87 19:22:46 CH= "fl" PS= 1.

RUN 28 INDEX 28

flREfl BC

33863 81
12792 82
138884 93
3̂ 3243 82

_£-T?77jidg>tf2

1321285 g&/*-~ / /

/87 18:31:88

.4-3 ———— ]

T~fl * • ' °"i
•1 . R4 \

ER 0

PIRNIE MILLCRK Pfl 12/15/87 19:31:90 CH= "fl" PS= 1.

METHOD 9, RUN 23 INDEX 23

flREfl?; RT HREfl BC

56, 524 9. 43 19378272 82
1, 895 9, 63 331322 98
0, 224 1, 04 41213 05
9, 984 i, 31 15378 81
41. 363 1. 84 7534483 81

108, 18368674 $6-1% '$ /<&&

fl INJECT 12/15/87 18:34:94
HZ -1

___J^==F -..-. ~ '

A- !

1. Qs

•t . 3d
.. .. -- — - ————————————— — ———— " —————

ER 9

MfiLCOLM PIRNIE MILLCRK Pfl 12/15/87 18:34:94 CH= "fl" PS= 1.

FILE i, METHOD 9, RUN 39 INDEX 39

PEflKtt flREfl?; RT flREfl BC



-:
=;

6

i
CHfiNNhL fl

MfiLCOLM P

FILE 1,

PEflKtt

•i
_£_

2
s
ii

TOTfiL

WflNNEL fl
r

f
/--

MfiLCOLM F

C T ! CT -1

PEHKtt

•i
-~:

"•

8= 274

42, 682

189.

T =.,: 7 C" f-

S": .-" :

= 64

IRNIE MILL

METHOD

flREfl?i

64= 549
8. 85
3,123
31, 472

108,

INJEC
fiZ 1

_— —
*»

-"̂

IRHIE MILL

METHOD

HREfl?;

62, 299
0, 811

" 1, 0S * olbby 05 -

1, 84 3916362 91 f ®$/£,

-1S783047 -**'" ̂

T 12/15/87 10: 36=52

= 41

j

CRK Pfl 12/15/87 19:36:52 CH= "fl" PS= 1.

9. RUN 31 INDEX 31

RT flREfl BC

9. 41 1262141 92
8. 64 16623 93
1. 32 61178 92
1, 84 ̂ ^̂ ±5367 Ip

1355303 &/$~5' Ŝ /̂

T 12/15/87 19:49:95

.-/ - - .41b4

111111 ————————— •• —————————————————— "•— "" • - i J

CRK Pfl 12/15/87 18:40:05 CH= "fl" PS= 1=

8, RUN 32 INDEX 32

RT fiREfl BC

8. 41 1974623 92
n. ̂  4 -i "_-_5p.4 fl^
1, 84 C£lfi"?2î Bl

L 108, 1724331

CHflNHEL fl INJECT 12/15/87 18:52:12

, 64

1026



rlLb 1= MEiHOD 9= RUN 33 INDEX

PEflKtt flREH?; - RT flREfl BC

'-i-

TOTfiL

33= 944 9
8= 356 8

•1 fiCi_

10:55:88
CHflNNEL fl INJECT 1

( flZ i

MfiLCOLM

FILE 1=

PEflKtt
A

3

TfiL

CHflNNEL
1

\

MfiLCOLM

FILE i

PEflKtt

1

TOTfiL

3NNEL

_ -L -

fe1

PIRNIE MILLCRK

METHOD 8,

flREfl?;

33, 235 9
8, 584 @
8, 121 1

198,

fl INJECT i
fi7 1

r̂r̂ e i.82
PIRNIE MILLCRK

METHOD 8,

flREfl?;

93= 293 8
8= 534 9
9, 113 1

199,

, 64 12243 83

1281861
3'<s?.2-5 ' /t7T>/x/

2/15/87 18:57:58

c .*. ' 41• bH-

Pfl 12/15/87 10:57:58 CH= "fl" PS= i,

RUN 34 INDEX 34

RT flREfl BC

, 41 5223363 82
, 64 30717 03
, .il 6̂ :73 01

5261053 J&l-l- -s /0?%fr

2/15/87 11:89:54

.63 ' *X

Pfl 12/15/87 11:98:54 CH= "fl" PS= 1.

RUN 35 INDEX 35

RT FiREH BC

. 41 5482966 92
, 63 32778 83
. 3 6266 81

~-=','~-> -1 -1 -1 M /.--_'_.ij.lJ f6-2-'3- 5~ /<&&/*•

fl INJECT 12/15/87 11:41:14
/ H7 1

_3— %H:?
,63 ' ' '

1= 85



MALCOLM FIRNIh.MILLCRK PR "" 12/15/87 11:41=14 CH= "R'

FILE"" 1. "TTETHOD 97 RUN 36 INDEX 36

PEflKtt HREfl?; RT HREFT BC "

PI
3
_.•:

TOTflL

CHflNNEL H
'(

?
MfiLCOLM P

FILE 1.

PEflKtt

• i
?
S

TnTflL

CHflNNEL fl
'~1

(

MfiLCOLM P

FILE 1=

PEflKtt

1
•;•

S

• 4^̂ ?̂QIi u • rfi_

CHflNNEL fl
r

y?= yyy y, 43
1= 83 8. 63
8= 843 1= 32'
8= 868 1= 85

100,

INJECT 12/15/
p.~ -i

n̂~<?

IRNIE MILLCRK Pfl

METHOD 9,

HREfl?; RT

38, 213 8. 42
1. 747 0, 63
9, 03y 1, 32

180,

INJECT 12/15/
Q "7 -i

=̂r_ ——— ————
~ — .i ----./-= T:. 43"- jt

IRNIE MILLCRK Pfl

METHOD 8,

HREfl?; RT

36, 067 0, 42
3/466 0,63
8, 165 1. 32
8, 382 1, 43

188,

3537658 M2
165333 83
3777 91
5333 91

S773201

87 11:43:58

12/15/87 11:43:58

RUhT 37 INDEX 37

flREfl BC

8874661 82
143663 93
3245 91

3221575

87 13:34:85
"

12/15/87 13:34:85

RUN 38 INDEX 38

flREfl BC

9331358 82
338845 83
16178 02
23528 03

3776433

Ẑr̂ -?' /0&Z> ,

-

——————————————— -— ———— ,
= 63 '~

CH= "fl" PS= 1,

Ĵ &̂ )̂ &

-̂

,....,,..... _.__ j
• c°- î '--4̂ -

CH= "fl" PS= 1.

W> ~f' /<&*/

INJECT 12/15/87 13:36:47 . ** « rt • A n A
H7 -1 - Rrtuuiu^Q



COLM PIRNIE MILLCRK Pfl 12/15/87 13:36:47 CH= "fl" PS= 1.

FILE 1. METHOD 0. RUN 33 INDEX 33

PEfiKtt flREfl?;' RT HREfl BC

1 36= 311 8, 41 3351765 82
2 3,341 0. 61 345211 88
s 9, a&y 1, 97 7154 85
4 8, 134 1, 3 13886 82
5 8, 144 1, 46 14321 83

TOTflL 188, 18332337

CHflNNEL fl INJECT 12/15/87 13:48:02
r fiz i______________________

« b-i-

M"LCOLM PIRNIE MILLCRK Pfl 12/15/87 13:48:82 CH= "fl" PS= 1,

. ,LE 1. METHOD 0, RUN 40 INDEX 48

PEflKtt FiREH?', RT HREfl BC - - - - -

i 36, 238 8, 43 3727871 82 T -
2 s. 6<6 9, 63 367518 98
< 9.978 1,83 7316 95
4 9. 948 1, 32 4845 91

TOTflL 199, 19198159 j&y/ ̂ f'
/

CHHHNEL fl INJECT 12/15/87 13:53:54
r HZ i________________________________

1.31

MfiLCOLM PIRNIE MILLCRK Pfl 12/15/87 13:53:54 CH= "fl" PS= 1,

LE i, METHOD 8. RUN 41 INDEX 41

F£flK# HREfl?; RT fiREfl BC

1 36,57 8,42 3689837 02
2 2,933 9.62 21845892
3 1.011 8.74 18138183
4 8, 32 1, 31 Seir



CHfiHHEL H
1

» (

MJ-J' nns " P

FILE 1,

PEflKtt
.-.
I

2

S
4
5

TOTfiL

CHHNNEL fl

" ••.<!

» -
S~

MfiLCOLM P

FILE 1,

PEflKtt

i
i;
_x
4
£T

6

: "kj : r_T : ' :

j~: ~ .-I
~ -•• :

—— «g_^ ' . "

IRNIE MILLCRK

METHOD 8

HREfl?;

36= 331 . .
i= -L-ii

1, 037
f~- i~J A ~~iU y.*'-T J:-
9,457

199 =

INJECT
fl7 1

, 4t=
. —— a—
-=—•

ER 0

IRNIE MILLCRK

METHOD 0
ppcfiv
f j : -. j — : its

8= 46 v
1, o7-̂
45, 324
9= 388
30. 052
21= 384

12/15/

—••-,
J£L

Pfl

S

RT

8,42
y, &j
0.75
1, 97
1,32

87 iJ=5&=-<=- <^
*;

• ..-i •-} —— !_ — 4
i ;"" O = '~ — "

12/15/87 13:56:37 CH= "fl" PS= 1,

RUN 42 INDEX 42

flREfl BC

8693124 92
190388 82
92652 93
3824 01 ^̂  G*44̂ 645-01 Jftnf* ** /

8938833 r̂///" /
-̂*r̂ ~ /A

12/15/87 14:90:36 fC*

•\ W!_!

Pfl

_t

RT

8, 16
8. 4
8,7
1, 88
1=32
1,85

—— , ,-'y "
———————— ̂7̂ 5

12/15/87 14:98:36 CH= "fl" PS= 1.

RUN 43 INDEX 43

HREfl BC

18475 92
42611 92

1831458 82
8813 92

683831 82
438478 03

iUifiL 199= 2275724

CHflNNEL fl 12/15/87 14:05:13



P1HLCOLM PIRNIh MILLCRK "pfl" 12/15/87 14205 = 19 f:H= "H" PS= 1, ,-->A
'

FILE 1,

PEfiKtt

1
ii'
3
..1-r
5
6

TOTfiL

CHHNNEL
r

MflLCOLM

FILE 1,

-TiKtt

1
2
3
4

TOTflL

CHflNNEL
'(

'

t

MfiLCOLM

FILE 1,

PEfiKtt

1
i
3
4

TOTflL

METHOD

HREfl?;

2= 8̂ 3
8.342
14. 371
25= 31
13. 737
42= 171

188,

H INJEC'
~ H7 -1

^~= ———

f*̂  1. 82

PIRN IE MILLi

METHOD

HREfl?;

38. 528
~2, 61~
6, .-,-"
0, 032

188.

fl INJEC
fiZ 1

__. — - —

f*̂ - 1.84

9,

RT

9, 41
0. 64
8, 74
1, 1
1, 23
1. 5

r 12/15,

—— - ——— • ————— —

CRK Pfl

8,

RT

8, 42
8, 62
1, ~:-'?
1. 82

T 12/15

. —— —— - ——

PIRNIE MILLCRK Pft

METHOD

flREfl?.

88, 656
3,885
7, 447
9, 932

100.

8,

RT

8,43
9, 6s
1,33
1, 84

RUN 44 INDEX 44 -'̂'<'

HREfl BC
?fi?r? M 1
12556 92
131435 93
345252 82
133851 82
56ly4.< 83

•j-ssctzstt &3?~ $ ' /ff

/87 14:21:46

..i .-, ____ )

. 6i

———————————————————————————— — i. 32

12/15/87 14:21:46 CH= "fl" PS= 1.

RUN 45 INDEX 45

flREfl BC 1

18435671 82
_3j3252B 33
7 S4 R f; i4~~i3S "1
1̂ 9663̂ 1

11593782 Sĵ jX-̂ ' /g-tz
s

/87 14:25:02

A ~ ___ !———— - ——— — ——— , 6_J •

12/15/87 14:25:82 CH= "fl" PS= 1,

RUN 46 INDEX 46

ftREfl BC'

9621626 82
412924 92
9̂0g7jQ_lTy?
~̂ ^̂ Ĵ ~L &te-s% /*
13352728 M00I03I

^ * *^ *^ (



»
MfiLCOLM

FILE 1 =

PERK*

_L

TOTfiL

CHflNNEL
I

i

FILE 1.

pFflKtt

-

TOTflL

CHflNNEL
y

i

MfiLCOLM

ALE 1=

WfiKH

_L

2

f~~~
O T O K!" T C" r=1 T ! i l~' P -̂-' O Q; i:\nii_ i i i Li_L-".i\ ! n

hi HT T~ LJ i~i Ti :Tii ii_ ! n>_=i.i _?.

p p — p y p T

96= 942 8, 43
3, 185 8, 64
9, 773 1= 34

100 =

fl INJECT 12/15.
flZ I

_—-—— ———
^̂

PIRNIE MILLCRK Pfl

METHOD 9,

HR-Ffiv PT

36= 146 8, 43
3, 812 0, 64
8= 343 1, 34

H INJECT 12/15
R7 -1

_^—=^ ———
^—— = IT33

PIRNIE MILLCRK Pfi

METHOD 8,

HREHK RT

36, 362 8, 43
2, 638 8. 64

- ̂—' * 'T -L, a — • — •

___ . ——— - ——— —————————————— 734 — *-^ —— >̂,̂
xs, ̂ /;

12/15/87 15:29:28 CH= "fl" PS- 1=

RUN 47 INDEX 47

p O £T Ml P I**"

9177121 82
304362 83
73841 01 * ' / • & '

3555324 ' ',

-87 15:23:29

T-1 "S ——————— i

————— • ——— ,64

12/15/87 15:23:29 CH= "fl" PS= 1,

RUN 48 INDEX 43

fiREfl RC

8453533 92
264787 93
74879 01

"f/ ' S
[-- — ? ,— i •— - —• :"-i i—- S&'/lS "~ ̂  ' * / /̂ *CM- y^j-yy ' /

.-' C' ~? A ~. = ~- -1 = -~ ••<t O = X •-' • Jb- i « i. j.

.•1 -c ———— 1
. 0s?

• 12/15/87 15:31:21 CH= "fl" PS= 1.

RUN 43 INDEX 43

HREfl BC

3563455 02
269363 83
33581 81 .- . HBnntrkri'-i



CHflNNEL fl INJECT 12/15/87 15:34:11 '•*&
C HZ 1 •/&,

MfiLCOLM

FILE 1

PEflKtt

O

*-.

TOTflL

CHHNNEL
i

MfiLCOLM

FILE 1

PEflKtt

_L
2
•->

TOTflL

CHHNNEL

-̂ r— ——

PIRNIE MILLCRK

METHOD 8

RRERX

36, 788
2, 534
0. 618

188,

fl INJECT
' flZ 1

PIRNIE MILLCRK

METHOD 8

FfREfi?;

38, 552
i, 372
9, 976

188,

ft INJECT
f HZ 1

..i - —— 'K

=1732

Pfi 12/15/87 15:34:11 CH= "fl" PS= 1,

RUN 59 INDEX 58

RT flREfl BC

-3, 43 3534425 82
8. 63 257141 83 />? -2 -7 -J- '
1.32 61255 81 jGl/-?*- /#&•

3912821

12/15/87 15 : 47 : 56
•• — - —— - —— — -~ — — —— — — —— — —— — —————— — —— — ——— - ——— —— ——— — ———— - ——— — ————— " — — — ————— i

, 6S ' "4J-

Pfi 12/15/87 15:47:56 CH= "fl" PS= 1,

RUN 51 INDEX 51

RT fiREfl BC

0. 41 5653338 82
8, 63 78783 93
1, 31 4348 91

5743875 f&J?-̂ -? ' /̂

12/15/87 15:57:16

, 63

1. 32

_COLM PIRNIE MILLCRK Pfl 12/15/37 15:57:16 CH= "fl" PS= 1,

FILE 1, METHOD 8, RUN 52 INDEX 52

P£HK# flREfl?^ RT flREfl BC 1033
1 38,584 8. 41 5281698 82



100= "" 535i-545

•1 g= g~; g

J^INNEL
^B f

i
MfiLCOLM

FILE 1.

PEfiKtt

.<
2
3

TOTflL

CHflNNEL
7

•
/

MfiLCOLM

FILE 1=

PEflKtt

,1

TOTflL

CHHNNEL

.̂ k̂.

fl
H INJECT 12/15/87 16:98:13

HZ i
i

P%39 - . - -

PIRNIE MILLCRK Pfl 12/15/87 16:98:13 CH= "fl" PS= i,

METHOD 8, RUN 53 INDEX 53

flREflZ RT HREH BC

37= 688 8, 42 8849157 82
2. 3..V 9,63 211638 93
9, 955 1, 3 5914 91

180, 3856899

<̂ _5- ̂  / /**VH INJECT 12/15/87 16:11:21 j56--̂ > /
HZ 1
^ —————— • — ' * ]TbS

PIRNIE MILLCRK Pfl 12/15/87 16:11:21 CH= "fl" PS= 1,

METHOD 8= RUN 54 INDEX 54

HREfl?; RT flREfl BC

37, 714 8. 42 8361873 82 ._,
2=286 8,63 135585 93 <-<^

i
180, 8556658

fl INJECT 12/15/87 16:24:15 /

,,-,...,...,. .....j
.... ——— =~

MfiLCOLM PIRNIE MILLCRK Pfl 12/15/87 16:24:15 CH= "fl" PS= 1.

FILE 1= METHOD 8, RUN 55 INDEX 55 &1QO



4
5

•flL

CHflNNEL
f

MfiLCOLM

FILE 1,

PERK#

1
2
"?•

4
5

•RL

CHflNNEL

T

MfiLCOLM

FILE 1,

PEflKtt

1i
3
4
5
6
-?
."

y
TOTflL

CHflNNEL

b'i, 514 I
.•: A A T i-L, tH-i' >

6, 697 i

7, 386 :

199,

H INJECT :
HZ -1

—— «e

PIRNIE MILLCRK

METHOD 8

flREfl?;'

81, 534
1. 333
6. 556
2. 727
7, 79

198,

fl INJECT
flZ 1

^~ . 4_frr» ———————

——— ^ —— ———— .... , ....

PIRNIE MILLCRK

METHOD 8

flREfl?;'

1, 726
8, 116
s, 279
36, 3
6, 35
2. 278
29, 467
29, 484

198,

fl INJECT

-j, 4>: obyysij. yz
3=63 155911 82 -;G
7i •?=• -??TO --.1 -7 ,- -- •l//~\

• i-.JJ.I UJ ',-,

1, 32 210948 01 ^
1.84 73662101 ^^ , ̂j

18/85410 4

12/15/87 16:27:11

A ̂  ———— -J

=• —— .̂  • "<=• . ,-5
i. Jfl J

Pfl 12/15/87 16:27:11 CH= "fl" PS= 1,

RUN 56 INDEX 56

RT flREfl BC

0, 42 8334312 92
8. 62 145593 92
9. 75 715428 83
1.3 237557 82
1. 83 858838 93

/•̂  /- &<& **••%
19312538 JV&J 1?̂ * \

/a *
12/15/87 16:33:21

—————— j_ •• Qg —————————————————————— 2-̂ =2 ————————————————————————— - ———— - ————— ,
I. SdL

————————————————————————————————————— 173̂  ———————— '

Pfl 12/15/87 16:33:21 CH= "fl" PS= 1,

RUN 57 INDEX 57

RT fiREFi BC

8. 4 41967 82
8, 52 2814 82
8. 63 73719 92
8. 71 882542 92
8, 88 154381 92
1, 96 55387 92 <2tS& *X>L*
1, 32 716429 92 ^ ̂  ^
1, 84 438882 83 / ^°^ ^ (

,;,.-*& *«v
2431223 <r?̂  ̂

SDAfl 1 ftO£7
12/15/87 16:33:27 « fl U U I U O D

rli. IL



*'

''\y\ OVERRflNGE fiT RT= 8, 86

MfiLCOLM PIRNIE MILLCRK Pfl 12/15/37 16:33:27 CH= "fl" PS=

FILE 1= METHOD 8, "" RUN 58 INDEX 58

PEflKtt HREfl?: RT flREfl BC

1 1= 73 3, 41 38538 81
2 8= 661 8,64 14236 32
s 9= 785 8,73 288366 82
4 45= 893 i,83 371193 82
5 14= 647 1,28 315386 82
6 28. 899 1,5 685855 93

TOTflL 180. 2153284 *» * ' *

CHflNNEL fl INJECT 12/15/87 16:37:13

MHLCOLM PIRNIE MILLCRK PR 12/15/37 16:37:13 CH= "fl" PS= i
FILE 1= METHOD 8, RUN 59 ' INDEX 53

PEflKtt fiREfl?; RT flREfl BC

1 35,62 8, 42 8533426 82
2 2= 52 8. 63 226478 82
s 1= 487 "0. 75 133653 03
4 8, 23_ 1, 32 29645 32
5 8, ±4s 1, 48 ' :Lib'26 83

TOTflL 189, 838783:2

CHHNNEL H INJECT 12/15/87 16:48:12

MfiLCOLM PIRNTE MTLLCRk- Pfl 12/15/R7 16:49:12 CH= "fl" PS= i,
1036i- i i r- '• . Mil HOD 3, RUN 68 INDhX 69



0=42 £' 4 3 / 4 Q 2 ®'z-
2,364 8= 64 288418 02
i, -iyx ti« ••• o î jijsjLD tLi
8, 18
=7, -1 •?•?>J » _L _;•_:•

109. 8815338 5636- /'

CHHNNEL fl INJECT. 12/15/87 16:43:28

1, 33

MfiLCOLM PIRNIE MILLCRK Pfl 12/15/37 16^43:28 CH= "fl" PS= 1.

FILE 1, METHOD 8. RUN 61 INDEX 61

PEHK# ftREflX RT flREfl BC

± 95,656 0. 42 7957749 92
2 2, 434 0. 64 202528 02
3 1, 685 0. 75 133543 83 .
4 9.395 1.33 25337 91

r'̂ fiL 199, 8313148

CHflNNEL H INJECT 12/15/87 16:52:41
'? f l Z ± _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

MfiLCOLM PIRNIE MILLCRK Pfl 12/15/87 16:52:41 CH= "fl" PS= 1.

FILE 1, METHOD 9. RUN 62

PEflK# flREfl?v RT HREfl BC

1 36, 612 9,42 8114078 02
2 3, 2 8, 64 268762 83
3 8, 834 1, 31 7383 82
4 0. 834 1, 48 7854 83

TOTflL 130, 8398683



FILE 1= METHOD—8. RUN S3 INDEX 63

"<# flREfl?;' RT flREfl BC

1 33,258 0= 42 7735499 02
2 6,742 9.64 553210 93

TOTfiL 183, 8234618

CHflHNEL H INJECT 12/15/87 17:04:91

MfiLCOLM PIRNIE MILLCRK Pfl 12/15/37 17:94:91 CH= "ft" PS= 1,

FILE i. METHOD 0. RUN 64 INDEX 64
PEflKtt HREfi?.' RT fiREfi BC

i 36, 48 9.42 7944866 82
2 3. 233 9. 64 271178 93
3 9, 113 1, 32 3829 82
4 9. 108 1, 5 3859 93

TOTfiL 198, 8233323 ' Jŷ "" f

CHflNNEL ft INJECT 12/15/87 17:83:13
r HZ i _______________________

MfiLCOLM PIRNIE MILLCRK Pfl 12/15/37 17:03:13 CH= "fl" PS= 1,

FILE 1, METHOD 9, RUN 65 INDEX 65

PEflKtt flREfl?;' RT fiREfl BC

1 33,567 9.42 6892481 92
2 9, 338 8, 63 23373 83
3 9, 835 1, 32 2836 01

fL 188= 6828556 g£ g_ y - J*

CHflNNEL H INJECT 12/15/87 17.12:09
'(_____flZ 1 ___________________________



MfiLCOLM PIRNIE MILLCRK FH 12/15/87 17=12=88

E 1= METHOD 8, RUN 66 INDEX 66

PEfiK* HREfi?;' RT fiREfl BC

';

X

-•'

rOTHL

CHHNNEL
r

i

MfiLCOLM

FILE i.

r "<K#

±
2

TOTflL

CHflNNEL
r

t

M £l i *"" i~t i :•••*rtrli_i_.ui_n

FILE 1=
r*t f™ " i~! :,'' iir cnr-.tt

i
i.

-•'
i.jTflL

CHflHNEL
7

38. 713 3. 41
8, 375 8, 63
3, 386 1= 33

188,

fl INJECT 12/15.
flZ 1

r—~= . 64

PIRNIE MILLCRK Pfl

METHOD 8,

HREfl?; RT

33. 625 8. 41
8, 375 8, 64

180 =

4Q.-; /iv-=:=; :~r3:
•i OiT.-i = ?A~

45188 81

4378888 J&3-? - l" /*& ,J

"87 17:14:53

. 41

12/15/87 17:14:53 CH= "fl" PS= 1.

RUN 67 INDEX '67

fiREfl BC

4682548 32
17638 33

4798178 ., 0 «• ,.t&? f- f /_̂ >A
/

fl INJECT 12/15/87 17:18:15
HZ 1

.-——— -6*

••_T29
2.86

PIRNIE MILLCRK Pfl

METHOD 9,

HREfl?; RT

93. 593 9, 4
9, 433 8, 62
9, 964 l. 23

199,

fl INJECT 12/15
flZ i

A ~t ,' A — .= 1-1— .-i —• = A 1-1 , .-t ST .-"•!_!— !i Ci 15 C' C — ••!j. i .•• x O ,-' o r j_ f . J. c- « J- --• '-• r! — M i •_•• — .̂ =

RUN 68 INDEX 68

HREfl BC

5433682 82
23883 93
3544 01

5521835 J&W-?' /0&A

/87 17:28:53



MflLCOLM PIRNIE MiLLCRK Pfl 12/15/87 17:28:53 CH= "fl" PS= 1.

METHOD 9. RUN 63 INDEX 63

'rr I j-i rr: j— j—i }—; { '

1 39= 216 ... 9= 42 5613818 92
2 8, 489 _ 8= 63 23148 83
3 8=375 1,33 "21229 91

TOTfiL 100= 5657378

CHFiHNEL fl INJECT 12/15/87 17:24:53

= 6S

1. 49

MfiLCOLM PIRNIE MILLCRK Pfl 12/15/87 17:24:59 CH= "fl" PS= i,

FILE 1. METHOD 3, RUN 78 INDEX 79

HREfl?;' RT HREfi BC

8.42 7332854 82
8, 63 264353 83
1,32 13327 82
i,43 23861 93

"OTfiL 188= 8235881

;HHNNEL fl INJECT 12/15/87 17:23:is

£• Ti IT

MftLCOLM PIRNIE MILLCRK FH 12/15/87 17:28:18 CH= "fl" PS= 1,

ILE 1, METHOD 8, RUN 71 INDEX 71

ft HREfi?; RT HREfl BC

i 3,215 8, 41 43337 82
2 1. 857 0,64 14246 02
s 15,965 9, 73 293951 93
4 25.534 1. 09 344142 92
5 13.683 1. 23 183341 82
6 41. 526 1, 5 553638 83



MfiLCOLM

l~ i i_ C. _L =

PEflKtt
A
J_

£

J..
.-1
T

.3
6
7
o

TOTflL

CHflNHEL

^̂ —̂—
—— —— * ————— - — —— ______

r* J_ K* f *-j _]_ f_^ j : i j_ ] _ | _

METHOD

flREfl?;
1. 653
8, M37
3, 448
37, 676
4, 893
8, 883
38, 617
21. 631

190,

fl INJEC

.-.- ———

CRK Pft

8,

RT

0, 4
0. 5
8. 63
8, 71
8. 88
1. 88
1.32
1.85

T 12/15

—————————— 1_£

12/15/

RUN 72

HREfl

33447
2248
73881
872326
32875
18612
789373
502559

2316921

,-'87 17:41

—————————————————————— : ———— 3

37 17:31:09 CH= "fl" PS= 1,

INDEX 72

BC

82
&S
82
02
02
82
92
83

:34

HO Dfilfl.. CHflNNtL fl

HZ 1



CHROMATOGRAMS
DECEMBER 16, 1987

\V



REflDV
DfiTE "

REHDV
DfiTE !i 12/16/37
TIME !! 7: IS
FI= 1. FE= 1, MN= 9,
PRESS -'ENTER-' TO SKIP ENTRV
FILE NRME=" MflLCOLM PIRNIE MILLCRK Pfl
TIME FUNCTION VflLUE
T-- =01 TF=" RZ TV= 1

, 81 TF=;i PM TV= 1
i ;= 2.5 TF=:i ER TV= 1
TT=

••1ETHOB NUMBER :MH =

END OF DIRLOG :. - - -

CHflHNEL fl INJECT 12/16/37 87:13:84

- /̂Af.-. —̂ .̂..—_«-,,__»̂ n -, ,-ri '//?
i:i-'c<:or _ &<-77 .... ^̂  ^
Vn;'.a-:e _ '

•f-- .-,-/ ,~jrc-;, :,i .,-.... .___
i'V-ir---,'; .r".. /• . ~

"A '̂

f

D-te y>-x^-y>7

PTHLCOLM PIRNIE MILLCRK Pfl 12/16/87 87:13:84 CH= !iR!! PS

."" =: 1. METHOIi 9. RUN 1 INDEX 1

,iK# RREfl?; RT flREfl BC

i 1, 385 3.33 34211 91
2 3, 525 8.Si 66385 82
3 33,617 3.63 73133402
4 4,118 3,35 73042 82



CHHNNEL Pi INJECT ±2/±6/87 37;23=48
flZ'lP — ——————————————————— -

hK H

.._... ......... ,.._.. ... _ ....._ , A n L
s—f̂  ————— : ———— ̂s ———————————————————————————————————— s

-.

MfiLCOLM PIRNIE MILLCRK Pfl 12/16/87 87=23:48 CH= "fl" PS= 1=

FILE 1= METI-

PEfiKf flREfl?;'

iOD 8, RUN 2 INDEX 2

RT HREfi BC

1 s, 746 9= 62 67985 92
2 39, 593 9. 69 718476 92
s~ 4, 137 9, 36 76168 92
4 8, 624 1, 85 H~:~:8 92
5 30. 312 1. 27 /S5m68̂ S2
S 21, 527 1, 78 >̂5_*0638̂ )83 /<•<r ^ <**-r- «"••"£

TOTflL 188, 1814665 ' ''"̂fy
1&-&.fLf b

ĵ dflNHEL H INJECT 12/16/37 87:29:29
p — l iz i

—— -=f=— ~fi —— — — ——————— _ ——— - •-••; oc- —— , ——————————————————————————————— 3

MfiLCOLM PIRNIE Ml[LLCRK>H 12/16/87 87i23s23 CH= "fl" PS= 1=

FILE i. METHOD 0. RUN 3 INDEX 3

PEfifCff flREfl?;

± ' i, 83;
RT flREfi BC

1 8. 4 3961~: 32
2 8= 161 8, 49 3366 32
S S-* o j__'
.-1 --O ~--1 -1T _> :_: , _;. j. j
•=; .̂  i j — . ••

i '9, 62 79815 82
L 8, 63 802147 82
I 3, 86 48441 32

6 2= 351 3, 87 43215 82
7 M P=c "7 --; pi=: .-• o-i =;=: M-~=
. v.i , =-' '_= : i , t.' -_; I.. •-= J- -_! •-• .. ,vl£.____̂

._. til y . 7 1 _-" -" ! "^ .....-..— .
9 28, 3fij

ĤL 138,

< i, 27 6̂2̂ 127 3?^
L 1, 73 S_.38377_J3-X

2893752 ^ fj

iZ l



PIRNIE MILLCRK Pfi 12/16/37 87:49:26 CH= "A" PS= 1. ^

f'E 1. METHOD 3, RUN 4 INDEX 4

-£HK# flREfl?; RT flREfl BC

l 2.335 8= 41 35311 81
2 1. 855 8= 64 13333 82
3 14.813 8.73 137191 83
4 25.81 1. 88 3££M5;1 R?
5 13. 382 1. 23̂ 163853̂ 9
6 42. 1 1. 49 5.iiy_;5 83

TOTfiL 188. 1263271

CHANNEL fl INJECT 12/16/87 87:58:23

MALCOLM PIRNIE MILLCRK Pfl 12/16/87 87:58:23 CH= "fl" PS= 1.

E 1. METHOD 6. RUN 5 INDEX 5

PEflKtt flREfl;. RT flREfl BC

i 2. 729 8. 41 35325 81
2 8. 991 3= 64 12328 82
3 14. 229 8= 73 184178 83
4 24. 36 1. 89 32_iia4__32
5 13. 681 -1. 29 -̂T?br048>2
6 42. 662 1. 49 "55ZT9788 *rt>
7 8. 928 1. 83 12811 85

TOTAL 188. 1294363

CHANNEL A INJECT 12/16/87 88:81:22

COLM PIRNIE MILLCRK Pfl 12/16/37 88:91:22 CH= "fl" PS=

FILE i, ilETHOD 3, RUN 6 INDEX 6

PEflKt HREfl?;' RT flREfl BC

1 2= 788 8. 33 35565 81
2 3, 352 9, 62 12511 02



iHHEL fl INJECT 12/16/87 38=12»
flZ 1

T̂
' --=•* &"=>•n ~. o

MfiLCOLM PIRNIE MILLCRK FH

~ 7 \ C •-- '-A — — •:!-: — ~ji ii_i_ -L.. ric ! nuu £.* =

PEfiKtt HREfl?;' - RT

1 34, 286 9, 41
2 5, 714 2, 86

TOTfiL 138,

CHHNNEL fl INJECT 12/16/
r HZ i• =sr —
x-=- =-• -*£• i_ nfl

MfiLCOLM PIRNIE MILLCRK Pfl

FILE 1, METHOD 8,

PEflKtt HREfl?; RT

1 36, 514 9, 42
2 - s, 33 8. 63
3 8, 114 1, 32
4 8= 232 i, 5

TOTflL 188,

CHflNNEL H INJECT 12/16,-
fi? 1

,41

12/16/87 885l2i32 CH= "fl" PS= 1,

RUN 7 INDEX 7

flREfl BC

361932 91
21936 91

—• o ~' O _T O .̂ .̂̂  y//̂  ̂ *̂v̂ -t

:87 89:24:31

..i •-; __ }

12/16/87 89:24=31 CH= "fl" PS= 1.

RUN 8 INDEX 8

flREfi BC

3439932 82
*% J-"1 .*-** *-": "t •% -̂'1 %

11163 92
27542 83 &̂ £tf &M/

3788316

'87 83:56:43

-i --1 —— l

MfiLCOLM PIRNIE MILLCRK FH 12/16/87 83:56:43



PEflK# HREflv ' RT AREA BC

1
2
3
4

idTAL

96. 445 8. 42 9322837 82
3. 161 . 6.62 365526 S3 ^
6. 115 1.31 11168 82
8. 279 1.47 26976 83

168. 9665699' "̂

CHANNEL A INJECT "12/16/87 89:59:35
r Az i

— <C— <=
s

MALCOLM

FILE 1.

PEflKtt

1
2
3
4
5

ffiL

CHflNNEL
r_.
—— s

MALCOLM

FILE 1.

PEAKtt

1
2
3
4
5

"AL

CHANNEL
_I

— .% —————— -63 ' "-1-

i: l -~~l
f '-'C.

PIRNIE MILLCRK PA 12/16/87 89:59:35 CH= "A" PS= 1.

METHOD 8. RUN 18 INDEX 18

AREA?. RT AREA BC

85. 893 8, 41 1632793 88
8. 571 8, 63 18855 65
8. 588 8. 74 9657 85
't . ''•' ~Z.fi -1 ~"~' •]>'7̂ Q.j 0'J.

11. 792 1. 82 (̂ 224153J&3
- -•-"" r

186. 1988959 -̂̂ ? V// /̂

A INJECT 12/16/87 18:82:17
- -

== _____ ,J~4 ~63 ' 'X
1 .-. '

PIRNIE MILLCRK PA 12/16/87 18:82:17 CH= "fl" PS= 1.

METHOD 8. RUN 11 INDEX 11

AREA?. RT AREA BC

46. 789 8. 41 1361835 82
1. 235 8. 63 35914 62
8. 984 8. 74 26282 63
48. 166 1. 4 1168388 02
16. 987 1.82 317265 83

188. 2988876
/

f(* 3̂  - ,!/?. /
A INJECT 12/16/87 18:87:26 /

r̂ r



r U O! ! i '•'.'!_:_= D p kt •"• i_ ij T P T —i i-H '_= i •_'V !_i--.ixnii=_ii_ i •: ; r. = —

mLCOLM PIRNIE MILLCRK Pfl. 12/16/87 10:07=26 CH= "fl" P3=

PEflKtt HREFlK RT FfREFi BC

i 67, _i:45 3= 41
2 3= 351 8, 63
3 9, 278 3= 74
,1 \A £i-,~? -1 ~:: -_• x "LJ -__: t ___, s: __!•

5 6,184 1,35
6 25= f'86 2, 88

TOTfiL 138=

CHflHNEL fl INJECT 12/16/
'f HZ 1

=̂ ~:" "

MfiLCOLM PIRNIE MILLCRK Pfl

FILE i. METHOD 9,

PEflK* HREfl?= RT

1 33. 42 8, 41
2 8= .£68 8, 63
3 8, 867 1. 33
4 8= 145 1. 84

TOTfiL 188,

CHHHNEL fl INJECT 12/16,-
> fix -ir

-H.COLM PIRNIE MILLCRK Pft

FILE 1, METHOD 9,

2299491 38
11373 35
9486 95

/"•I Q "•"?"') CT -1

C2±±±56^B2 , • ;&'
389462 93 Ĵ/'f ̂  /*

3414510

!37 18:51:57
__ ,

12/16/87 18:51:57 CH= "fl" PS= i.

RUN 13 INDEX 13

HREfl BC

4852733 92
17364 93
3256 81
7834 81

4881184 s; „ , t//
>&3/ ~~( /#

•'87 18:56:46

12/16/87 18:56:46 CH= "fl" PS= 1,

RUN 14 INDEX 14

FbflKft flRhflV RT HREfl BC



CHflNNEL H
r
— c
£i

IHPUT OVER

MfiLCOLM PI

FILE 1=

FEFiKft

•i
-~:

-1

TOTflL

CHflNNEL H
' 7fi7

•VT t": : t~*- f: : rA ~: Tn rl L- *-•-_=•_•! r i

FILE 1,

PEfiK#
.•j

TOTfiL

CHHNNEL H
/

T r. : T ~ ;-•- T A ~t .' A .~ .• ;~; T A :~,- = -IT ;~: = ~- :~;j. n - j EL =_- i _i_£i;"' _i-Or" o = _L^L= = •_ =JT ~ -j-J7

n -L _L

>

RHNGE HT RT= 0= 36

RHIE MILLCRK Pfl 12/16/37 18:53:33 CH= "fl" PS= 1=

METHOD 3, RUN 15 INDEX 15

HREfl?-. RT fiREfi BC

33= 311 8,37 4042757 82
8, sbs 8, S3 18777 83
0. 326 i. 28 37888 81

138= 4031414 .

T :-.j f JT j~- T -i •'.' .-' A iT .-' O ~? A. A. . rTi ~, * -~ ~-
J. i -f -J i— i_- ! J. i. .- J. •_= _•"_«! -̂ ̂ - « I? •_' " C. —•

•1

^- — " 3

ER 3

RHIE MILLCRK Pfl 12/16/87 11:85:23 CH= i!fl" PS= 1,

METHOD 3. RUN 16 INDEX IS

FSREfi?," RT HREfl BC

109= 0, 41 4512300 01

100, "4512300 (̂f̂ -̂̂ f1̂  /̂ ^

INJECT 12/16/87 11:18:81
H7 i

.•f ;"! - 1
•- ™™ ——— -•. • • ' •-• ——— ,
— ——————— « ————————————————————————— •! . kl •:.

MfiLCOLM PIRNIE MILLCRK FH 12/16/87 11:19:81

FILE 1. METHOD 9. RUN 17 INDEX 17



8,42 3472433 S2
W= 62 . 276941 Q2
0=34 60325 02

10690 01 --

DTfiL 199, . 10772281

CHRHNEL fl INJECT 12/16/87 11=14;49

MfiLCOLM PIRNIE MILLCRK Pfl 12/16/37 11:14:43 CH= "fl" PS= 1.

FILE 1, METHOD 9, RUN 13 INDEX 18

PEHKtt flREfl?; RT fiREfl BC

1 -87. 118 8, 42 3284343 62
2 2, 785 3, 63 236851 82
3 8, 683 3. 85 64217 82
4 3. 228 1. 33 383488 88
5 0, 994 1, 32 430 95
6 0.151 _._.._ 1.48 16142 85
7 8, ill 1. 83 11881 @1

TOTflL 108, 18657192

CHHNNEL H INJECT 12/16/87 11:58527
FjZ 1

MfiLCOLM PIRHIE MILLCRK Pfl 12/16/87 11:53:27 CH= "ft" PS=

FILE i, METHOD 3. RUN 19

PEfiKft HREfl?;' RT HREfl BC

i 36, 634 8.42 3477736 82
2 s. 218 8. 63 315444 83
3 9, 988 1. 31 "̂866̂  81

130. 3801864

CHHNNEL ft INJECT 12/16/87 12:84,18



CHflNNhL fl

MfiLCOLM

FILE 1.

PEflKtt

i
£l

.j.

4

TOTfiL

CHflNNEL
/"

MfiLCOLM

FILE 1.

PEflK#
•i

i
.;_

d.

TOTflL

CHflNNEL
V

^4 i .l-Ĵ L

.,—— - —— " *===r ' '"" ^

-̂̂ ~̂ T_ OL"I '
_ ,

PIRNIE MILLCRK Pfi 12/16/87 12; 84134 CH= "fl" PS= 1=

METHOD y, RUN 21 INDEX 21

HREfl?;1 RT HREfl BC

33, 155 8= 12 9888896 82
2, 541 _ y, 32 279̂ ±6~~̂ 33
9=1 1. ^-H^lJb-i
8, 234 i, 54 >̂e2b65?91

188, 11882122 f&rY "" ^

H INJECT 12/16/37 12:88:55
H7 1

A~< ———
<=__— r--=~ ——— • bi

-̂=T̂ :*.
_ .

PIRNIE MILLCRK Pfl 12/16/87 12:83:55 CH= "fl" PS= 1,

METHOD 3= RUN 22 INDEX 22

flREfl?; RT flREfl BC

6'y, 17>' H, 43 18377779 92
2=338 3,62 279969 03
3, £i99 1, 3 '"ir47:T~prK>
:-! ~-~--~' •* C'.-i ^̂ f̂ r~-- -̂ =—-̂ A

188. ' ̂sii " Ĵ î .

fl INJECT 12/16/87 12:15:42
Ft/ 1

A —•

^—=— ———— ——— ' °-'
——— - - .i" -a-<

l̂

?̂ /'

j

/

Ĵ

J

/̂ ^

- 1

MfiLCOLM PIKNIE MILLCRK Pfl 12/16/87 12:15:42 CH= "fl" PS= 1,

FiLE 1. METHOD 3. RUN 23 INDEX 23

PEflKtt HRER?-; RT RRFR RH



0,~63 34417.7 83
3 9, 124
4 8= 258

D?TfiL 188, "13415672

:HHNNEL H INJECT 12/16/37 12:29:15
X nZ ±

_=- ———— - —————
| _____ *r"T'.-E?l .' A :-.

IMPUT ftVEPSHKinF pT PT-

IHLCOLH PIRHIE MILLCRK Pfl

FILE 1, METHOD 3,

PEFiKt HREfl?;' RT

i 36, 478 9, 42
2 3. 162 9, 62

_ 3 8, 113 1. 31
m 4 9. 247 1. 48 '

i OTfiL 188.

CHflNNEL H INJECT 12/16
"^ HZ ±

t7"131
flZ 1 '

INPUT OVERRHNGE flT RT=

MfiLCOLM PIRNIE MILLCRK Pfl

_7 T : — A T:1 C" T Li :~: T: "~-i

rcĤ .I? HKIi.l~1f̂  K 1

^ 1 2, 872 8, 33
• 2 7, 154 8, 58
W 3 4, 713 8, 61

4 7= 858 8, 7
5 11, 368 9, 9̂
6 12, 264 1, 83
~? -1 •- -,-,O -1 •"="?-i.-_== •_'•_! O J., ii

8 36, 33 1, 47

A *-. ——— j
———————— • —— = bi

.-s —

12/16/87 12:29:15 CH= "fl" PS= 1,

RUN 24 INDEX 24

flREfl BC

19122594 92
33Jr7-34--£i3

^±±BBBJ^

18432827 f̂&f /̂  ̂

:•- o f- x i = =i 6 : x o

i, 12

12/16/87 12:26:18 CH= "fl" PS= 1,

.RUN 25 INDEX 25

flREfl BC

52528 81
138884 82
86263 82
142683 92
218838 82
224241 Pi2

flROOIOS2 ,.,



MALCOLM PIRNIE MILLCRK PA 12/16/87 12:29:36 CH= "A" PS=

FILE 1. METHOD 8. RUN 26 INDEX 26

PEAK# AREA% RT AREA BC

1 2.913 8.4 38339 81
2 1.815 6.63 13352 82
3 14.194 6.72 186793 83
4 24. 763 . 1.87 335&P4L82
5 13.718 1.27 1̂8852SJ&2
6 42, 3yf 1= 47 ~~557y~56 38
f i. 881 1, 31 13173 85

TOTflL 138. 1.16.18

CHflNNEL A INJECT 12/16/87 12:34:13
r HZ i

, -
* ' -'

DfiTE " 12/16/87
TIME i; 12; 37

FI= 1= FE= 1= nH= 8.
PRESS -ENTER"' TO SKIP ENTRV
FILE NflME=" MflLCOLM PIRNIE MILLCRK Pfl
TIME FUNCTION VflLUE
TT= = 81 TF=" HZ TV= 1
TT= , 81 TF = " PM TV= 1
TT= 2=5 TF=!! ER TV= 1

Mb! HOD NUMb'hK:MH=

END OF DIHLOG

PT=506

CHflNNEL fl INJECT 12/16/37 12:41:52 ft?'

1053



I y= KUH 1 INjjfcJ

PEHKtt HREflK RT HREfl BC

1 1. 794 0. 4 36874 01
2 3, 661 9. 63 79131 92
3 37= 441 9. 7 899332 92
4 4a 404
5 a. 947

."OTHL 190= 2163372 -̂-t/Z — 1. ' ? "W $J

CHflNNEL fl INJECT 12/16/87 12:46:38

= CO-

1,48

MflLCOLM PIRNIE MILLCRK Pfi 12/16/87 12:46:33 CH= "A" PS= 1.

FILE 1, METHOD 3. RUN 2 INDEX 2

PEflKft HREfl?,' RT fiREfl BC

1 35= 656 9,42 9893185 92
2 s, c'32 9, 63 3&S£L53 @3
3 8, 146 1, 32 Ci3.?70"y82
4 9, 383 1, 48 2B5li 93
5 0, 063 1, 82

TOTfiL 133, 9412033 -̂  /-

CHflNNEL H INJECT 12/16/87 12:51:13

PIRNIE MILLCRK Pfl 12/16/87 12:51:18 CH= "H" PS= 1=

FILE 1, METHOD 8, RUN 3 INDEX 3

PEflKtt HREfl?;' RT fiREfl BC

36,13 8,28 3181131 92
3, 314 9, 43 316237 93

~- 8 1 "-?-'1 'i -I F; ~̂̂~'~-'~2J'̂~̂*'~1'~°
4 0. 398 1, 36 23373 93

TOTflL 183, 9544741



r 2*•1/&>

MfiLCOLM PIRNIE MILLCRK Pfi 12/16/37 14:27:16 CH= "fl" PS =

8, RUN 4 INDEX 4

PEflKtt HREfl?; RT fiREfl BC

i 36,191 9,41 3328643 92
2 3, 43 3, 61 338755 83
3 8, 134 l. 28 13347 82
4 8= 275 1, 45 26664 83

TOTflL 108, 3707183

CHflNNEL A INJECT 12/16/37 14:32:18

MfiLCOLM PIRNIE MILLCRK Pfl 12/16/87 14:32:19 CH= Hfl" PS= i,

FILE 1= METHOD 3= RUN 5 INDEX 5

PEflKtt FlREfl?;' RT fiREfl BC

36, 458 8, 41 8338173 82
3= 176 8, 61 234263 83
9, 113 1, 29 13454 92
8= 254 l,46 23582 83

TOTfiL 138, 3266332 3&3'3 •//i

CHflNNEL fl INJECT 12/16/87 14:46:24
'? H7 1____________

i, 32

i_COLM PIRNIE MILLCRK Pfl 12/16/87 14:46:24 CH= "fl" PS= i,

FILE 1= METHOD 8= RUN 6 INDEX 6

PEflK* BRER, RT flREfl BC flRQOIOSS
8.42 3740701 fl?



i 0 1 fiL

^̂ r̂ " **~.̂ ~

fSŜ ~

r —
MfiLCOLM

FILE 1,

PEflKf

i
2
-̂

4
5
S

TOTfiL

SfiNNEL

——— <=L

f̂

MfiLCOLM

FILE 1.

'r' n. n ?'-. tt

A:

£

3
4
5

199,

H INJECT

——————— s ,•,--? —— 3 ——————————
Hi. J.

±, 29
1.81

PIRNIE MILLCR

METHOD

HREfl?.'

8, 562
33, 463
2, 235
2. 772
8, 897
@, 981

198,

fl INJECT
-.4? .-=-ĵ. — .£, ————————— _

_̂ ^̂  ———
— ——— — — — "* —————— — . ——————————

JZ-TJ^ /fa n ''tQi
1_ 335374 WG/*/

.-; •-_ ..' A. iT ,.-: ;-; 7 -1 d. \ ~̂  M ; '? ~:

- -----

K FH

3,

RT

9. B9
9. 42
8,53
3. 74
i. 23
1, 81

12/1

_j

PIRNIE MILLCRK Pfl

METHOD

HREfl?;

93, 474
2, 412
3, 951
9, 197
8, 357

9.

RT

'9.42
9, S
9, 74
i, 3
1,81

A-- —— !

- —

12/16/87 14=58:23- CH= "fl" PS= 1.

RUN 7 INDEX 7

HREfl BC

58774 82
3776228 82 "
2̂ 05yy 0i
238821 @3
18151 81
34197 81

10459971 ^ *

6/87 14:54:43

- - ,-= 1

"81

12/16/37 14:54:43 CH= "fl" PS= 1,

RUN 8 INDEX 3

fiREfl BC

9597956 92
247634 92
313229 93
19937 91
38217 81

TO!fiL 188, 19267124



LOG BOOK
DECEMBER 14-16, 1987
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RIO. U. •. ~AT. OPT.

COMPOSIT1OH BOOK
Name êgg. ̂ft. _________
______________ Grade
10 IN. x 7% IN. 20 SHEETS

TIM MMd Corporation Dayton, Ohio 45463

1058



6630 :,

-fir. i_r«^
. -'A-./ f- / j pj-

TO

4c6U -US --

' 3 -ftS.

3" ĤfSV- & 10"

AfFWwa. .Pc>cc -UP'. / A 6£a*to-WiVrfffe, FW OP
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L

/

CHflHHEL H INJECT 12/13/87 15:38»4@

•HK . -- 12/18/87 1 ilQSl P

it) 72



* "4s4 i, /yy ; 4. y*.———̂ r!["y b1:f 'V0 '
93= 831 19= 08 4353802 03

i- ! — ';_£.=

FKhiii ''hNTEK'' TO b'KlP ENTRV
FILE NflME="_Mf)LCDLr1 PIRNIE MILLCRK Pfl

rT=~i2=5 TF="'ER" TV="I

METHOD HUMBER:MH=

'̂
_.._ __ _._. ..
C kj Ti i! C Tj T Q j f! ~L_ j i i- -_M i.: i n L. ...a }~TO

CHHNNEL fl INJECT 12/18/87 15:51:07

ER 8
MfiLCOLM PIRNIE MILLCRK Pfi 12/18/87 15:51:87 CH= "fl" PS= 1

METHOD 8. RUN 47 INDEX 47

HREfiK RT fiREfi 8C

1 70.303 0. 43 121162 01
2 1. 186 4. 1386 81
3 25.373 5.72 44531 82
4 2. 718 S. 5 4684 83



hK H

MfiLCOLM PIRHIE MILLCRK Pfi 12/18/87 16:65:32 CH= "fi" PS= 1.

FILE 1, METHOD 8. RUN 48 INDEX 48

PEfiK* flREflK RT REEH BC

1 33.656 0. 44 124626 91
2 15,784 4. 82 43683 82
3 4@,133 5. 74 126312 82
4 4, 367 6. 53 13723 83

TOTfiL 108. 314264

CHHNNEL H INJECT' 12/18/87 16:28:03
fl.z i

. 44

IQ7tt



NHLCOLM PIRHIE MILLCRK PR 12/18/37 16:20:03 CH= "fl" PS= i,
FILE 1. METHOD y. RUN 43 INDEX 43

PEF)K# HREflK RT HREfl BC

1 5.17 8,44 131843 81
2 0, 43 4. 01 12423 82
3 0. 285 4, 23 7221 83
4 3.457 -5.71 87622 82
5 13,244 6, 32 335734 82
6 12,157 7. 52 3Q81S2 02
7 65. 137 11,15 1652683 83 '

TOTfiL 108. 2534388

HfiNNEL H INJECT 12/18/87 16:42:23
r HZ i___________________
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-iLh 1= ME!HOD 8. KUN 58 INDEX 50

PEfiK# HREflK RT fiREfi BC O&
X'fy1 45, 38 8. 48 13238817 92 -V,

2 25, 137 8, 38 7287811 08 ""'
3 8,335 1.54 114233 05
4 0,011 3.17 3838 01
5 18.323 4. 84 5473870 81
6 0, 183 4. 66 114g4 81
7 5. 237 5, 6 €514551>82
8 8, £53 6. 35 _ 217667 £
3 3,336 11.18 382144 03

TOTfiL 100,

CHflNNEL H INJECT 12/18/87 17:82:48

MflLCOLM PIRNIE MILLCRK Pfi 12/18/87 17:82:48 CH= "fl" PS

FILE 1. METHOD" 8. RUN 51 INDEX 5

PEfiKtt fiREfiK RT fiREfi BC

1 40, 366 8,48 12681686 82
2 38.234 8. 33 3517234 88
3 0,425 1,54 133585 85
4 y. all 3, 18 3437 01
5 13, 453 4, 84 6111336 81
6 8.113 4,66 35534 81
7 5,358 5. 6 1683137 82
8 tf,723 6. 35 228871 82
3 3,251 11.18 1021423 03



IfiHHH L H I H.TtC i '̂  "-'! ̂':'̂ ;"̂  ̂ 'S"? -1 "7 j -i
/____flZ 1

ER 8

MfiLCOLM PIRNIE MILLCRK PR 12/13/37 17:17:42 CH= nfii! PS= i.
FILE 1. METHOD H, RUN 52 INDEX 52

PEfiKtt HREfiX RT fiREfl BC

1 38,841 8. 47 12412526 81
2 8= 063 1, 52 3782 81
3 2,517 4, 84 351687 81
4 8. 731 5, 6 182111 82̂
5 1,184 6.35 165417 82
6 6,658 11,2 338138 83

TOTfiL 108, . 13371553

CHHNNEL H INJECT 12/18/87 17:34:34
/ H Z i -

= 46



MfiLCOLM HlKNIh MILLCRK Pfi 12/18/87 17:34:34 CH= "fl" f-'S= 1.

FILE 1. METHOD 8,

r c rl r*-. if* rl r̂ . CL rl .•** K !

1 86,146 0, 46 3067854 81
2 8, 876 1. 54 8811 01
3 2, 766 4V04-""~~"~23101
4 1. 033 5. 6 1887
5 1. 585 6. 35 1667
6 3. 334 11, IF——8*548€̂ 83

TOTfiL 188. 18525213

CHHNNEL fl INJECT 12/13/87 10:17:16
I HZ 1__________________________

, 44
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"•" ouun riKnit. nlLLCKK Pfi fl2/13/37 10:17:16

FILE i, METHOD 0. RUH 54 lm^ _

PEHKtt HREflV or Q-C-- ----- •'<>

2, 264 0, 44 52380 HI :V. ̂
a. 543 4, 02 12̂ 3R flv
S'??? I'25 6835 93

~!> 74 38437 82
fc, 35 398422 82<x'̂

i U s HL _ __ _
2337044

UHHNNEL fl THTcrr .< - ̂ .-. =,--, 4_^ • 1--: l-'- • --i=- is / y 7 l y: 12
fiZ 1 ~

12/13/8710:32:22
HHLCOLM PIRNIE MILLHRK pa

-.___,.,. , . , _̂  _, f ; _, _.. ._; f .. IJf , f .;,.-. .-, !-*-i—— 1! Ci'.i "..-. f

••-•n— n r"-Z'— 1-
-'—*- j-« j'it I HUij 8.

4. 161 g, 43
l 0

#-, 4 ..- £ a ~
f5736 ii
82745 02



-:.-iHHHhL H

ER 8

MflLCOLM PIRNIE MILLCRK Pfi 12/13/87 18:46:47 CH= i!fi!i PS= 1.

FILE 1. METHOD 8. RUN 56 INDEX 56

PEfiK# fiREfi?; RT fiREfi BC

i 5,666 @, 44 33352 81
2 0,785 4, 02 12432 82
3 R, ~'fl"-J 4 '~f=\ 6 Hi-.'? M"?
4 5,463 5. 74 36475 82
5 16.87 6. 32 237588 02
6 16,171 7, 52 285256 82
7 54.73 11.12 365421 83

-OTfiL 100, 1763378

CHfiNNEL fl INJECT 12/13/87 11:03:48



•>-,

ER 8

MfiLCOLM PIRNIE MILLCRK Pfl 12/13/87 11:83:48 CH= "fl" PS= 1.

FILE 1, METHOD 8. RUN 57 INDEX 57

PEflK# HREflK RT flREfl BC

1 66,751 8. 48 13238525 81
2 a,835 1, 52 6337 81
3 28.23 4, 33 5618643 91
4 8,375 5. 61 74332 81
5 0.513 6.32 1Q2901 82
6 0, 334 7, 55 66235 82
7 3,636 11,15 733189 83

PTfiL 108, 13832682

INJECT 12/13/87 11:18:28



MALCOLM PIRHIE MILLCRK Pfl 12/13/87 11:13:29 CH= "fl" PS= 1.

FILE 1. METHOD 8, RUN"'1.3 INDEX 53

PEflKtt flREfl% RT flREfl BC

1 86.369 8.47 12692375 82
2 1.382 8.96 191482 88

' 3 8. 877 1.5 11325 85
4 4. 67 4. 633294 82
5 8.226 4.22 33261 93
6 2.57 5.53 377656 82
7 8. 681 6.3 83358 62
8 4. 184 11.12 614820 03

TOTflL 186. 14695491

CHflNNEL fl INJECT 12/19/37 11:32:51
fiZ 1

ER 0
MflLCOLM PIRNIE MILLCRK Pfl 12/19/87 11:32:51 CH= "fl" PS

FILE 1. METHOD 8. RUN 59 INDEX 59

PEAK# fiREfi*; RT flREfl BC

1 75.683 Q, 48 14533719 62
2 0, 429 1.5 32326 83
s 12.43 4. 2386996 82
4 8.139 4.21 26733 83
5 7.575 5.58 1454671 82
6 -6.736 6.32 141375 82
7 3.868 11.12 577683 83



CHfiHHhL fi IHJtCi 12/14/H/ ll;4y=2H
r HZ i .. -. .-______

-4. 24

15. 58

1.15

ER 8
MfiLCOLM PIRNIE MILLCRK Pfi 12/13/87 11:48:28 CH= "fi" PS

FILE i, METHOD 3, RUN 68 INDEX 68

PEHKtt RREflK RT flREfl BC

1 76,483 8. 48 13882842 82
2 @, 482 1,51 72873 83
3 18,723 4.81 134626182
4 8, 13 4. 24 23533 83
5 ' 8. 293 5, 58 1585188 82
6 9. 714 6. 32 123643 82
7 3,243 11.15 583717 83

TOTfiL 108, 18150843

CHHNNEL H INJECT 12/13/87 12:03:02
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0

INPUT OVERRfiNGE fiT RT= 0, 53

MfiLCOLM PIRNIE MILLCRK Pfi 12/13/87 12:03:82 CH= "fl" PS= 1,

FILE 1. METHOD 8, RUN 61 INDEX 61

PEfiK* HREfiK RT fiREfi BC

i 0. 812 0, 37 1813 82
2 73. 162 8. 47 18734334 83
3 8. 535 8, 67 87847 82
4 B, 446 8. 76 65873 82
5 0, 215 8,73 31778 82
6 0, 218 0. 32 "32148 82
7 y, 22 0,85 32335 02
8 0,442 0, 88 65258 82
3 8,734 8, 34 117884 82
10 2, 146 1, 04 316631 82
11 1.334 1, 51 234166 83
12 13,782 4, 56 2021664 82
13 8, 177 4, 35 26835 83
14 1.847 6, 45 272536 82
15 0, 02iy 6.76 _£3'"'2 02
16 y,316 7. 26 135222 02
17 8,136 7, 44 28870 02
13 2.831 12, 18 426587 83

TOTfiL 188, 14754865

CHHNNEL R INJECT 12/13/37 12:13:45

4.80



11,34
MfiLCOLM PIRNIE MILLCRK Pfi 12/13/87 12:13:45 CH= ;!Fr

FILE 1, METHOD 8. RUN 62

PEfiKtt flREfl?; RT flREfl BC

1 85.735 6. 46 8881388 82
2 8.834 8. 37 77823 83
3 8.933 1. 52 3247 81
4 3.241 4. 382268 82
5 8. 25 4. 22 23337 83
6 2.784 5.53 252134 02
/ y. 736 6. 3 63635 82 .
8 6.341 11.34 531386 83

TOTfiL 188. 3326876

I
;HfiNNEL fi ' INJECT 12/28/87 18:30:62

f flZ 1

..-,.-, 4. 88

5.73
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FILE 1. METHOD 8. RUH 63 INDEX 63

PEfiK# HREfiK RT HREfi BC

l 3,077 8, 44 58845 81
2 8,345 4, 13363 82
3 8, 426 4722 7837 03
4 6. 543 5. 73 168221 81

16.853 6, 32 265234 91
14,282 7. 53 236823 92
58.769 11.12 371218 83

188, 1652601

CHfiNNEL fl INJECT 12/28/87 18:44:81

3, 38

MfiLCOLM PIRNIE MILLCRK Pfl 12/28/87 18:44:01 CH= "fl" PS= 1.

FILE 1, METHOD 8. RUH 64 INDEX 64

PEfiKf HREfiK RT fiREfi BC

1 82,617 8,45 7732332 82
0. 54 0, 35 58333 83
8,117 1.43 11881 81

4 4, 22 3, 98 338885 82
5 8, 254 4, 2 24084 83
6 3, 333 5, 57 314358 31

11.82 382182 83

FOTfiL 188. 3431386



11.16

ER 8
RfiLCOLM PIRNIE MILLCRK Pfi 12/28/87 18:58:31 CH= !tfi" PS= 1,

FILE 1, METHOD 8, RUN 65 INDEX 65

PEflK# HREHK RT flREfl BC

1 88, 343 8. 48 13833475 82
2 8, 3 - 1. 51 46746 83
3 2,894 4, 81 325756 82
4 8, 134 4, 23 38215 83
5 2, 465 5. 53 383548 82
6 8, 844 5. 84 6315 83
7 0, 3Q3 6. 33 47168 82
3 0, 258 6. 5 48135 03
3 0, 848 7, 54 7428 02
10 5.344 11,16 831511 03

188, 15558341

CHfiNNEL fl INJECT 12/28/37 11:17:33

108 7
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Tracer Research Corporation
3855 North Business Center Drive Tucson, Arizona B5~7O5 C6O23 8QB-94OO

April 7, 1988

Dharmarajan R. lyer
Malcolm Pirnie, Inc.
S. 3515 Abbott Road
Buffalo, New York 14219

Dear Dharma:

Enclosed are the results of the resampling conducted at the
Millcreek Superfund Site on March 24, 1988. The attached table
(Table I) includes data from the December 1987 investigation for
comparison. With few except ions> corresponding analyses from both
soil gas surveys were within an order of magnitude of each other.
At this site, the inability to accurately relocate points and
complex subsurface material (fill) variations would explain
additional discrepancies.

If you have any questions, please call me at (602) 888-9400.

3 i ncere1y•

R. Scott Cherba
Staff Hydrogeologist



Tracer Research Corporation

TABLE I. COMPARISON OF ANALYSES FROM TWO
INVESTIGATIONS PERFORMED AT THE MILLCREEK

SUPERFUND SITE, PENNSYLVANIA

SAMPLING
LOCATION

SG06
SG09
SG11

SG18
SG19
SG26
SG35

DEF
12/87

3.5'
4'
5'

5'
h'

NA
5'

}TH
3/88

4'
3'
5'

3'
2.5'
a'
5'

1,2-DCA
12/87 i

1
0.2
O.8

O.08
0.2
NA
1

(Hg/L>
3/88

O. 1
0.3
0.2

4
O. 1
0.8
0.6

TCA (H
IB/871

O.OO9
0.001
O.OO7

O . OOO6
O.OO2
NA
O.OO8

ig/L>
3/88

O.OO3
0.006
O.O04

0.08
O.O02
0.02
0.01

TCE (f
12/87

O.O004
o.oooa

1

O.6
0.002

NA
O.O8

ig/L>
3/88

0.003
0.002
0.1

0.1
0.004
<0.0005
0. 1 [

1,2-DCA and TCA co-eluted on the analytical column used during
the Dec 1987 investigation. Therefore, the concentration reported
for each compound is an upper and lower limit of the combined
concentrations. The value'jreported for 1,2-DCA would be the upper
limit and TCA the lower limit for the combined actual concentra-
tions. The sum of the actual 1,2-DCA and TCA concentrations will
be between the two reported values.
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Ĵ
U)

CO

01

ca

cn
X

n

fX

/x
8

V

o

V

V

0-

vS

03
Q. _

U 0)

in

VOo

n

V

Q

r.

Q1

OS

coe

co
0)
Q.

a*u
COf->
TJco

w^ «03 __;
03 U 0) Q.v« e w

ot >»T>01 u >-i 5
CO 0) CO w
c «_. c too u to cCL «» -H
CO U JJ ij
IU C O W
M -̂) C )̂

Ct.
OS

in
o
•f-l
tJ
CO

O



Oi

w
Q

O

<:
C*
Q

to i——i——i——i——i——i——i——n-i——i——i——i——i——i——i——i——i——i——i——i——i——i-n——i——i——t <fi>•
OS•<•z.
1-)2:

5 <u
O>aj
CL

on

*-

2

0

a

§
OS

a

\o

£

a

h

CO

CM

U

CM

CM

CM

04

o o

0) Vco •>->c co ••*a.co —i

co
Oi
CO

o

2

CO

EC

0)
-Ha.

OS

ic

^

-j>

\
V

£*
v^

n.

V

n

V

In

1
01x/

\n

V

I

v

V

0.

SO

'A

3

»

v

f
Q
V

V

x/

Vn

•

V

c.

"

*>

V

u

§
V

1
Ci
V

nj

V

x/

f
xo
S

a Oi

I*s

If
Oi

r̂

^

V

§
v

Q)

V

rt

Or-,

1097

ae «

03

0)u
CO•<->•aa

o»
um

-» no a> -o oeo o v CL.
<4-l C 0]cu >»-o
<K U -H mco o> co Z!
C <4-> C m
O u CO eo. cu .̂
CO -J -J _jv e. o (o» i* c a>

co
o

COu
O



(X.

DE
NT
IA
L

8

ot-

£

oi
O

e_

w

rxj

(Ucnco
CL

f<S
\

OJ
Q

4!

UJ

x

N.

rv

xo

\0

CT-

CM

CM

CM

CM

CO

O O
U -n

U
0) 0)
U) •"-!e c
8. •"

o

N

^
H>

tocuu
CO
a

[X

V

N

CO

jjb

EC
COn

e

v>
°&

rx

/*\
<n

xQ

T

' »§

tf
n\

k

f

0

fc

in

8

"A

l/s

v

Q

"

a
xS>

r-

•o•-J)

'A.

-

IX

X

OS

in

VI

\

rv\
r>

CO
m
S.
w
Vuco

COcu
CO

xS-.

V}

rs

n

ni

O U CO
CO Q. » .,
u
CO

x>

OS

r*

xo
VxDV)

K

v

-X

t

E
Ns

^

vTi

800

o

X

OS

t-\

S

xD "xî

1098

n v>. Ĵ—i o
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R E H D V
PTF "

fi — ,-! T: i •i\cni.! T
HfiT~

CHART SPEED
SAMPLE

HHflLVST;fln=n T, BODE

SflMPLES BETWEEN CflLIB;CI=

SFif'1 ID?< NflME SflM fiMT IS RMT SCfiLE FflCTOR

END OF DIflLOO
FI= 1, FE= 1. MN= Pi,
PRESS 'ENTER-' TO* SKIP ENTRY*
^ILE HflME=!i MILL CR
IME FUHCTIOH VfiLUE

TT= 3 81 TF=U flZ TV= 1
rr= . 01 TF=" PM TV= -1

METHOD HUriBERJMN=

END OF BIfiLOG

CHflHHEL H INJECT 03/24/8S 19:20539
C flZ 1r , 4k:

MILL CR 83/24/88 18^28:33 CH= "fl" PS=

ILE 1. METHOD 9. RUH 1 INDEX i

HHfiLVST: T BODE

PEfiKtt RREfiS RT flREfl BC . „. ._
^IHOOI IQk

l 188, 8, 42 39321 81 \



CHflHHEL H INJECj 63/24/83 18*27:38
flZ i

HNflL 3T: T BOB

Qj/24/88 10:27:38 CH= "fl" PS= ±,

'RUN 2 INDEX 2

flREfl BC

1 95.191 0, 42 142938 82
2 s. 688 8, 55 5582 83
s 1,121 8,77 1673 81

TOTRL 1@8, 143285

CHflHNEL fl INJECT 83/24/88 18:31:26

1. 57

MILL CR 83/24/88 18:31:26 CH= :'FT! PS= 1.

-LE 1. METHOD 8. RUN 3 INDEX 3

fiNRLVST: T BODE

PEflKt fiREfiS RT flREfl BC

i 180. 0. 42 4118 81

TOTflL 186, 4118

CHflNNEL fl INJECT 03/24/88 18:35:14
flZ 1
2̂ ,43

2, .03

MILL CR 03/24/88 18:35:14 CH= "fl11 PS= 1,

FILE 1. METHOD 8. RUN 4 INDEX 4

flNflLVST: T BODE

IflKtt flREfl^ RT HREfl BC

100. 0,42 4890 03 . ,„. .
7 •

100. 4838



MILL CR 03/24/88 11:12:24 CH= nfi" PS= 1.

FILE 1. METHOD 8. RUN 5 INDEX 5

RNRLVST: T BODE

PEflKtt HREflK RT HREfl BC
•i

Ĵ

4

TOTflL

CHHNNEL fl

MILL CR

FILE 1,

SRLVST:

PEflKtt

1
I£
-•

TOTflL

CHRHNEL fl
r
**=
«=

MILL CR

FILE 1.

FiNfiLVST:

PERK*

1
'£
s
4

TOTflL

8. 62
36, 7
0. 362
1, 718

108,

INJECT
u 7 -i

"=T-5~

METHOD

T BODE

RRERK

8, 611
38, 334
8, 454

188.

INJECT
=^flz 1
-* ̂  • 41 ———
^ 1. 83

METHOD

T BODE

RRERK

2, 588
1, 824
34. 723
1. 665

180,

8, 41 4 f'21 01
0, 63 736284 88

i; 6? ii0i4 ii pŝ , i/ ; ̂
761412

03/24/88 11:14:30

_ ——————————————————————————————— '-,-7%

03/24/88 11: 14! 39 CH= i!flu PS= 1.

0. RUN 6 INDEX 6

RT flREfl BC

0. 41 4327 01
0,7 700065 88 ~/7
1,83 3215 05 jj J / KLL

787687 -^ ^

83/24/88 11:15:58

————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————— ________________.. ^ _____,g

03/24/88 11:15:58 CH= "fl" PS= i,

0. RUN 7 INDEX 7

RT flREfl BC

8. 35 18736 02
0. 41 7415 83
8. 7 685642 08

. 1.03 12043 85 _fJ / -Z ̂ /
£jv̂  S~x

72-.S42 <̂



. -. - -1. i_4
1. 63

CR ~-"".., -----83/24/88 11=17:53 CH= i!fl"

FILE' i, METHOD 8. RUN 8 INDEX 8

HNfiLVST: T BODE

PEflKtt HREfiv RT fiREfl BC

i 8, 351 8, 41 3880 81
2 a, 315 8. 63 3738 81
s ±3, 382 0.86 57821 82
4 6, 276 1. 83 25534 82
o 70,717 1,24 288388 83
6 7,158 1.69 29192 01

TUTBL 100. 487805

CHflNNEL H INJECT 03/24/88 11:20:12
fiZ 1

1.24

HILL CR 83/24/88 11:20:12 CH= "R" PS= 1,

ILE 1, METHOD 8. RUN 3 INDEX 3

fiNHLYST: T BODE

PEflKt HREfiK RT fiREfi BC

1 1. 127 0. 41 3851 01
2 4.417 0.63 15896 02
3 15.353 0. 85 52468 02
4 79. 183 1.24 270340 83 ^

TOTflL 180. 341755 ^̂  / r~ ~f~

CHfiNNEL fl INJECT 03/24/88 11:22:03
flZ 1

i. 24
1,69

MILL CR - 83/24/88 11:22:83 CH= "fl" PS= 1.

ILE 1. METHOD 8. RUN 10 INDEX 10

FfHfiLVST: T BODE

PEfiKtt fiREfi?, RT fiREfi BC

1 1. 073 0, 41 4331 81
2 8, 875 . 8, 63 351? fll



5 73, 586 1. 24 236340 03 '/' pc/l
6 6,686 1.63 26378 81 <* fri H** o

TOTflL 108. 403528

ifiNNEL fl INJECT 03/24/88 11:24:22
flZ 1

. 63

8_i:/24/88 11:24:22 UH= "fl" rS= i,

FILE i, METHOD 0. RUN 11 INDEX 11

flNHLVST: T BODE

PEHK# HREflX RT HREft BC

I 1. 343 0, 41 3821 81
2 11. 637 8, 63 33122 82
3 5,522 1,83 15637 02 I,! LA
4 71. 321 1. 21 281366 08 ' ' ^^v /
5 18.111 1.68 28632 85 ,J ** J

.. -v< y\ /• S*

TOTflL 108. 283178

CHflNNEL fl INJECT 83/24/88 11:27:37
flZ 1

" 1, 22

MILL CR 83/24/88 11:27:37 CH= "fl" PS= i,

FILE 1. METHOD 8. RUN 12 INDEX 12

HNHLVST: T BODE

PERKS FiREfl?i RT ftREfi BC

1 2.36 0.41 4378 81
2 4. 78 8. 63 8868 01 , .,
3 6.455 1.83 11375 82 L>f
4 86, 486 1.22 16SJ85 83

TOTfiL 100, 185526

HRNNEL fl INJECT 03/24/88 11:23:43
RZ 1



Mb ! HOJJ Q, KUH is INDtX

HNHLVST: T BODE

PEflKH flREflK RT fiREfi BC

1 2.492 0.41 4233 81
2 2.597 8.63 4480 02
3 2.436 0.72 4307 03
4 5. 699 1. 82 9832 02
5 86. 716 1.21 149606 83

TOTBL 180, 172524

CHfiNNEL fl INJECT 83/24/88 11:31:44
HZ 1

~4~2
.37

1. 8

MILL CR 83/24/88 11:31:44 CH= HH" PS= 1,

FILE 1, METHOD 8, RUN 14 INDEX 14

HNflLVST: T BODE

PEflKi HREfiS RT fiREfl BC

1 12. 089 0. 42 2761 81
2 87.391 0.97 20230 81 _•̂  pcfc-

TOTflL 18@. 22331

CHflHNEL fl INJECT 83/24/88 11:34:88
HZ 1

MILL CR 83/24/88 11:34:88 CH= "fi$l PS=

FILE 1, METHOD 8. RUN 15 INDEX 15

HNfiLYST: T BODE

EfiK# HREfiK RT fiREfl BC

1 0, 235 0. 41 4485 01
2 0. 778 0.63 14844 82
3 22.13 0.73 422205 08
4 0.666 1.83 12703 06

13.043 1.24 363415 02
28.87 "" " 1.7 338167 83



-.-., ... ..
'LMHL 1.10, 1387833

CHflNNEL H INJECT ©3/24/88 11:33:06
HZ 1

hi T I 1 {""' P • x / / •"• .-i .-' O O -1 -1 * ~' Q * ;Ti i^ ;~" LJ —E ; J. i— i— '_•:*. i-_t _;. ,- ̂  -f t- t_: ŝ i J_ ̂ * _;. J? * p_J i_̂ : t_. ps —

FILE 1. METHOD 8. RUN 16 INDEX 16

FiNfiLVST: T BODE

PEflK* HREfiS RT fiREfi BC

i 0, 265 0. 42 5245 81
2 8. 716 0. 63 14153 02 • •
3 21,113 0. 74 417431 03
4 0, 66 1, 83 13033 02
3 18, 68 1. 24 363225 03
6 21. 25 1. 7 420025 81
7 1, 187 2. 38 21876 82
8 36,283 3.67 715531 83

TOTfiL 180. 1376531 t?

CHfiNNEL fi INJECT 03/24/88 11:44:85
fiZ 1

MILL CR 03/24/88 11:44:85 CH= "fl" PS= i,

FILE 1. METHOD S. RUN 17 INDEX 1

"'NfiLVST: T BODE

PEHK# fiREfi RT fiREfi BC

1 0. 281 8. 41 5586 01
2 8, 733 8, 63 14572 82
s~ 21, 115 8. 73 413773 03
4 0, 742 i. 83 14743 82



fiHciO *:_ - /, 2,
23486 82 , fc ,

j:, 6s 711782 &S

TOTfiL 180, 1988076

-ifiNHEL fl INJECT 03/24/88 11:48:58
]_ fiZ 1

1, 39

MILL CR 83/24/88 11:48:58 CH= "fl" PS= 1,

FILE 1. METHOD 0. RUN 18 INDEX 18

HHfiLVSTi T BODE

PEfiKtt fiREfi/; RT fiREfi BC

1 0, 581 0. 41 5034 81
2 0. 647 0. 63 5606 02
3 14.68 8. 71 127181 83
4 31,435 1.83 272861 82
5 9. 788 1, 23 84882 02 ,\U

.
..n

42.809 1.39 370886 83

TOTflL 180, 866370

•iRNNEL H INJECT 03/24/88 11:51:01
f__ fiZ 1

MILL CR 83/24/88 11:51:81 CH= nfi" PS= 1,

FILE 1. METHOD 0. RUN 19 INDEX 19

fiNfiLVST: T BODE

PEflK# flREfi?i RT fiREfi BC

1 8. 496 8. 41 5108 81
2 8. 513 8. 63 5285 02
3 11. 758 8. 72 121832 03
4 27, 958 1. 83 287781 02
5 9.237 1.23 95085 82
6 43.82 1.33 442831 82 .,/•/_,
7 7,017 1.67 7222803

SPTftL 108. 1029350

CHfiHHEL H . INJECT 03/24/88 11:53:44
fiZ 1



HHHLVo i : i BUJJE

EfiKtt nREfi'i RT fiREfi BC

•1 2, S<£ H, ii6 1̂3̂ 4 8^ , ̂
2 15,74 8.71 148727 82 . $
S 3s, 924 1. Qs -520556 82
4 48, 016 1. 38

CHHNNEL fl INJECT 83/24/88 I2:5l:fl? , \
r --. • " Wr HZ i

4, 27

INPUT OVERRfiNGE fiT RT= 8, 75

MILL CR 03/24/88 12:51:87 CH= "fl" PS=

FILE 1. METHOD 0. RUN 21 -.-..-,,

fiNRLVST: T BODE

PEflK# fiREfi^ RT fiREfi BC

1 53, 383 8, 42 25284 82
2 48,831 8.47 16320 03

TOTflL 108, 42284

CHHNNEL fl INJECT 83/24/88 12:56:58
1 fiZ 1

s. 64~

INPUT OVERRflNQE RT RT=



MhTHOjJ 8, RUN 22

f: T BOBE

"EfiK# FiREfiS RT fiREft BC

1 79,275 8,42 6661689 82
2 1,729 8. 62 145252 82
3 0,683 8.72 57424 83
4 y.127 i. 83 18636 82
5 1,378 1. 23 115833 83
6 16.887 3. 64 1412367 81

TOTRL 160, --—— 8403261

CHHNNEL fl INJECT 03/24/88 13:01:57
r fiz i____________

3, 6S

NPUT OVERRfiNQE fiT RT= @. 43

MILL CR 83/24/88 13:81:57 CH= "fl" PS= i.

FILE 1, METHOD 8. RUN 23 INDEX 23

fiNfiLVST: T BODE

PEfiKf fiREfi?^ RT fiREfl BC

1 84.32± 0, 42 6154333 82
2 1.474 0.61 107587 82
3 1. 0.72 72384 03
4 0.141 1. 02 10300 02
5 0, 456 1. 23 33263 83
6 12.688 3.63 920332 81 r^Y

TOTflL 188, 7299485

CHHNNEL Ft INJECT 83/24/88 13:18:02
? HZ 1

1. 69



INf-'U! OVbKKfiNQh HT RT= 0,43

MILL CR 83/24/88 13:18:82 CH= ufi

. iLE 1. METHOD 8. RUN 24 INDEX 24

flNfiLVST: T BODE

PEfiKtt RREfl'i RT HREfl BC

1 88,364 8, 42 6536066 82
2 2,233 8,73 167128 83 . f
s ±,2<4 1,23 32183 81 $
4 6, 612 1, 63 _433532 01 g-(£s J
5 1,551 "3,65 115738 81 ^ ^

TOTfiL 100, 7464627

CHfiNNEL fl INJECT ©3/24/88 13:22:43
ft? i

INPU! OVERRflNGE fiT RT= 0.44

MILL CR 83/24/88 13:22:43 CH= "fiir PS= 1,

FILE 1, 1ETHOD "8T~~ RUN 25 INDEX 25

HHRLVST: T BODE

PERK* fiREfi?; RT fiREfi BC

1 88.672 8. 43 6575232 82
2 2, 21 8. 7S 163862 83 ^
3 8, 883 1. 01 6187 02 -
4 1. 256 1. 24 33155 82 ' *h
5 6,667 1,63 434352 03 • <_ &
6 1,112 3,65 82474 01 ^

TOTfiL 188, 7415322

CHflNNEL fl INJECT 03/24/8H 14:l4.*4fl



S, t-b

NPUT OVERRflHGE flT RT=

MILL CR 83/24/88 14:14:40 CH= nfl" PS= 1.

FILE 1, METHOD 0, RUN 26 INDEX 26

fiNHLVST: T BOBE

PEflKtt RRERK RT RRER BC

i 75.476 8,42 5302834 82
2 1,867 0. 63 145976 82
3 8.984 8, 73 76331 02
4 8,437 1,03 34159 02
5 7,677 1,24 600308 02
6 7,248 1.69 566767 9^ ^
7 6.312 3.66 493564 01 Û  >̂/>\

TOTfiL 108. 7819731 ' '

CHflNNEL fl INJECT 83/24/88 14:19:56
flZ 1

1766

INPUT OVERRflNGE flT RT= 0.43

MILL CR 83/24/88 14:19:56 CH= "fl" PS= 1.

FILE 1, METHOD 0. RUN 27 INDEX 27

fiNfiLVST: T BODE

PEfiKtt fiREfi/; RT fiREfl BC

1 73.878 8, 42 5885309 02
2 1.82 0.63 145007 02
S 0.881 0,73 78285 82
4 8,446 1,03 35553 02
5 7,698 1,24 613229 02 , a
b ?, 12 1, 69 567224 83 JIG ft A I l i c
7 8,155 3, 66 649675 01 Hfl'U'UI I ID



CHfiNNEL H INJhC! yj/24/88 14:4f:83
I ft 7 -1

1,63

, 4-1

INPU! OVhKKHHGh fli RT= 8.43

MILL CR 03/24/88 14:47:89 CH= !ifi" PS= 1.

FILE 1. METHOD 8. RUN 28 INDEX 28

fiNFiLVST: T BODE

PEfiKft fiREfi*; RT fiREfi BC

1 86,821 8, 42 5742156 82
2 1.777 0.62 117526 02
3 0. 576 0,73 38111 03
4 0, 149 1. Qs 3862 02
5 0, 667 1.23 44114 03
6 5. 703 1,63 377582 01
7 4, 381 3, 65 284463 81

TOTflL 100, 6613820

CHflNNEL fl INJECT 83/24/88 14:51:52
1 HZ i__________________________________

1.69

INPUT OVERRRHGE fiT RT= 0,43

MILL CR 03/24/88 14:51:52 CH= "fl" PS= 1.

. ILE 1. METHOD 0. RUN 23 INDEX 29

RNfiLVST: T BODE

PEflK* fiREHK RT fiREfi BC AROOl I 16



, 14332 01 '
4 6, 571 1. 69 467521 Pil
5 2,322 3, 64 165238 01

TOTfiL 100. 7115185 . i^

HflNNEL R INJECT 83/24/88 14:59:82
f fiZ 1

1. 68

INPUT OVERRflNGE flT RT= 8.43

MILL CR 83/24/88 14:59:82 CH= "fi" PS=

FILE 1, METHOD 0, RUN 30 INDEX 38

HNflLVST: T BODE

fiREfi?; RT flREfi BC

1 83.274 0, 42 6566383 02
2 2.195 0.62 161428 03
3 0.075 1.01 5492 02
4 0,359 i.22 26408 02
5 0.189 1.37 13879 82
6 6. 336 1.68 466053 03
7 1.573 3.62 115677 01

TOTflL 188. 7355328

CHHNNEL fl INJECT 83/24/88 15:11:54
.._.] flZ 1____________________________^^^^^^__:

_—————————————— .61
P?

3, 61

INPUT OVERRfiNGE fiT RT= 0.43

MILL CR .". /-IT-__ -_-.-. 83/24/88 15:11: 54 ftJfeQ&ft1* I fk=



FiNfiLVST; T BODE

PEfiKtt fiREfi?; RT FiREfi BC

i 36,187 0, 42 6003334 02
2 2,34? 0.61 146530 03
3 0, 342 1. 22 21332 81
4 0, 23 1. 67 14365 81
5 8,894 3.61 55733 81

TOTfiL 100. . 6242014

CHHNNEL fl INJECT 83/24/88 15:17:86

. =9

INPUT OVERRflNGE fiT RT= 8.42

'JILL CR 03/24/88 15:17:86 CH= "fl" PS= 1.

FILE 1, METHOD 8, RUN 32 INDEX 32

fiNfiLVST: T BODE

PEfiKS fiREfi?; RT fiREfl BC

1 36, 583 8, 41 5334414 02
2 2.123 8.61 117572 83
3 8,31 1. 22 17127 81
4 8. 247 1.66 13616 81
5 0,725 3.59 40051 81 \ft

TOTfiL 100. 5522780 '

CHHNNEL fl INJECT ©3/24/88 16:81:48
I fiZ 1 _______________

FILb 1, METHOD 0. RUN 33 INDEX 33



tt RRhHK --- K! flREfl BC

1 47,113 ©, 41 1436772 82

1 j
CHfiNNEL

—— —— J

/

>

t

MILL CR

FILE 1,

HNflLVST:

PERK*
i
3
4
5

TOTflL

CHflNNEL
___L

__J

51, 032
0. 474
0. 578
0, 743

188.

H INJECT
HZ 1

ê ^ lT23
^̂  1. 69

METHOD

T BODE

HREFi?;

43. 658
48. 435
8.583
0,523
0,801

100.

fl INJECT
___ flZ i

S~̂ ~

-*̂ ?~ Q '-*

0. 48 1623181
i. 22 15059
1.67 18374
3. 64 23621

3177007

03/24/88 16:06

S3/24/

8. RUN 34

RT fiREfl

8. 42 1665786
0. 48 1624687
1. 23 13564
1. 63 17545
3. 64 26881

3354383

03/24/88 16:12

- ft ̂ ————————————

03
Fil /

Si £
yl & '

\ ̂ - Xi

: 30

i .-. — i

88 16:06:30 CH= "fl" PS= 1.

INDEX 34

BC

02
03 A01 ^ &*
01 f^cA
fl -1 . ^ C *• s. 1 /ft/ ,^

C,\eN ^

:48

* i — •

•i, ̂  '••

.__ ________ - —————— •

_LL CR 83/24/88 16:12:48 CH= UH" PS= 1.

FILE 1, METHOD 0. RUH 35 INDEX 35

RNflLVST: T BODE &&00 I I 19



flT=

I 8, 2s " 8, 42 4614 01
2 0, 711 0, 63 14267 02
3 21,387 8, 73 433448 08
4 8, 713 1, ©3 14421 96
5 13,111 i. 23 383363 82
6 21,248 1, 69 426233 03
7 1,243 2.38 24334 82
8 34,83 3, 62 638681 ©3

CHflNNhL fi INJECT 83/24/88 16:18:12
fiZ 1

MILL CR 83/24/88 16:18:12 CH= "fi" PS= 1.

FILE 1, METHOD 8. RUN' 36 INDEX 36

flNHLVST: T BODE

PEftK* fiREfl?; RT fiREfi BC

i 8, 483 ©. 41 4487 61
2 8. 615 8. 62 5643 82
3 14-. 485 ©,71 132158 ©2
4 32,587 1. ©2 238346 ©2 A
5 3.063 1,22 83148 82 / ,J
6 42, 841 1. 37 333813 83 ?̂ *"̂ ^

TOTfiL 190. 317373 , Dc/̂
I/'

CHflNNEL R INJECT 03/24/88 16:2©:88 >

1,13

MILL CR 83/24/88 16:20:08 CH= "fl" PS= 1.

FILE 1. METHOD 0. RUN 37 INDEX 3?

fiNflLVST: T BODE

PEfiK# flREfl?; RT flREfl BC

i 2, 24? 0, 41 4833 81 \\
2 2, 338 8, 62 4135 ©2 . J) P
3 2. 356 8, 71 5384 83 Ĉ ~
4 32, 453 1, 19 165314 03 J.

•. OTRL 188. 179446

CHfiHNEL fi INJECT ©3/24/88 16:22:24
RZ 1



MILL CK 83/24/88 16:22:24 CH= "fl" PS= 1,

FILE i, METHOD 8. RUN 38 INDEX 38

HNflLVST: T BODE

'EfiKt flREfi/i RT fiREfi BC

8, 473 8. 41 3582 01
35,441 0.68 706582 82
4, ©86 1, 01 30249 03

100. "" 740333 n \?/ W £ij\ y

CHflNNEL fl INJECT 03/24/88 16:24:39
HZ 1

i. yy

MILL CR - __ 83/24/88 16:24:33 CH= "fi" PS= 1,

FILE i. METHOD Q. RUN 39 INDEX 33

RNfiLVST: T BOBE . .

PEfiKtt HREfiS RT fiREfl BC

i 1. 847 0. 41 3887 ©1
2 4.142 8, 61 15384 82
3 12.868 W. 84 44818 82
4 3. 239 1, 12038 ©2
5 79,5©4 1. 21 295269 03

TOTflL 108, 371388

CHHNNEL fl INJECT 03/24/88 16:27:43
1

, 61

3,61

INPUT OVERRfiNGE fiT RT= 8,42

ILL CR 83/24/88 16:27:43 CH= "fl" PS= 1,

FILE 1, METHOD 0. RUN 40 INBEX 40

RNfiLVST: T BODE

PEfiK* HREn?^ RT flREfl BC



8,241 1. ©4 17868 02
0,838 1, 21 53245 ©3
0,114 1. 65 8868 01
2, 7©7 3, 61 131237 ©1

•Q|
I ii_

CHfiNNEL fi INJECT ©3/24/88 16:32:3̂
__L_ fiZ 1

h \

3, 64

INPUT OVERRfiNGE fiT RT= ©,43

MILL CR 03/24/88 16:32:38 CH- "fl" PS= 1.

FILE 1. METHOD 8, RUN 41 INDEX 41

'^NflLVST: T BODE

PEflKH RREfiS RT fiREfi BC

i 87,743 8,42 6855433 82
2 8,824 ©, 63 688364 83
S ©.413 1.23 28528 ©1
4 ©, 117 1. 63 8©63 01
5 2,3©3 3, 64 20034© 01

TOTflL 188, 6301320

CHHNNEL H INJECT 03/24/88 16:57:13
__J HZ i________ _____

3. 61

iHKUl OVERRfiNGE flT RT= 8,43

M I L L C R ai/24/88 16.57=13

METHOD 8, RUN 42 INDEX 42



IK* HKtH?: RT flREfl BC

1 32,134 0, 42 6327203 02
2 1, 901 ST. 61 138552 82
3 1.814 8.72 124577 82
4 8,813 1.02 J55817_82 _
5 i, 386 1, 22 130868 ©3 L@ ̂ 0
6 1,433 3,61 38389 01 - f-^ -"^

FOTflL 10@. 6867486

:HfiNNEL fi INJECT 83/24/88 17:82:81

.61

INPUT OVERRfiNGE flT RT= 8,42

83/24/88 17:82:01 CH= "fi" = ,"

.E 1. METHOD ©. RUN 43 INDEX 43

fiHHLVST: T BODE

PEfiK# fiREfl?; RT fiREfi BC

8.41 6822456 82
8.61 111153 82

3 1, 464 8. 72 94115 ©3
4 0.138 1,01 1275© ©2
5 1.574 1.22 101242 03
6 1, 385 3.59 89091 ©1

TOTRL 189, 6438807

CHflNNEL fi INJECT 03/24/88 17:©7:©0
_J___



MILL CR 83/24/88 17:87:8© CH= nfi" PS= 1,

FILE 1. METHOD 0. RUN 44 INDEX 44

IfiLVST: T BODE

PEflKtt fiREfi?; RT flREfl BC

1 94. 723 0, 42 5959026 ©2
2 2,777 ©, 62 17471© ©3
3 ©, 415 1, ©2 26698 02
4 ©. 301 1.22 56688 ©2 -^
5 8.183 1,33 11313 03 ft1 A
6 ©.334 S, 59 6254© ©1 i A "^-bjy- -0?

TOTflL I©©, 6230375 ^

CHfiNNEL fl INJECT ©3/24/88 17:12:24
HZ 1

3.59

MILL CR . 83/24/88 17:12:24 • CH= "fl" PS= 1.

FILE 1. METHOD 8. RUN 45 INDEX 45

RNfiLVST: T BODE

PERK* flREfi/i RT fiREfi BC

1 8. 227 0. 41 4498 01
2 ©.726 0.62 14348 82
3 • 21.733 ©.72 429329 08
4 8.677 1. 81 13366 ©6
5 18. 978 1.21 374915 82
6 21.216 1,66 413115 ©3
7 1.226 2. 35 24213 ©2
8 35.217 3,59 695712 ©3

TOTflL 188. 1975488

CHHNNEL fi INJECT ©3/24/88 17:17:21
fiZ 1

1.36

MILL CR 83/24/88 17:17:21 CH= "fl" PS= 1.

FILE 1, METHOD 0. RUN 46 INDEX 46



PERK* HKhh?; "" Ri fiREfi bC

©. 435 0, 41 4636 ©1
@, 688 0, 62 6442 ©2
13,335 0.7 131118 ©3

.32,377 1.81 303311 ©2 i 9°
8,844 1,21 82853 ©2
43, 601 i, 36 408456 03

TOTfiL 100, 936808

CHHNNEL fl INJECT 83/24/88 17:13:22
L

/

MILL CR -- - 93/24/88 17:19:22 CH= "fl

FILE 1, METHOD 8, " RUN 47 INDEX 47

HHRLVST: T BOBE

PEflKt HREfi/; RT flREfl BC

1 0.506 0.41 3666 81 . _ V ° t
2 97,88 0.69 708898 88 _ I/ /
3 1,614 1.81 11686 85 - ^

OTflL 108. 724242

CHflNNEL fi INJECT 83/24/88 17:21:19
flZ 1

1721

MILL CR 83/24/88 17:21:19 CH= "fi" PS= 1.

FILE 1, METHOD 9. RUN 48 INDEX 48

HNfiLVST: T BODE

PEfiK# fiREfl?; RT flREfi BC

1 1. 073 ©, 41 3845 81
2 1,039 8.62 3724 81 ,A
s 10,613 8.84 38828 82 , nU

7, 541 1. ©1 27023 ©2 . (\ 1.
79.734 1,21 285708 ©3

rOTRL 180, "" 35£R2S

>
CHRNHhL fl INJECT ©3/24/88 17:23:18

HZ 1

i, 20



"ILL i, fit i HOD ©, KUN 43 INDbX 43

{HfiLVST: T BODE

fiREfi?^ RT fiREfi BC

1. 321 8. 41
2, 336 ©, 62 4531 ©2
3. 233 ©, 71 6333 ©3

1©,23 i. 82 13841 82
82,214 1.2 153455 ©3

100. '" 133351
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:̂-¥îfeŝf*.ŜK%:g'.,.(.:Ji-i. •
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INTRODUCTION
A shallow soil gas survey was conducted by Tracer Research

Corporation at a site in Millcreek, Pennsylvania. The
investigation was conducted December 1A-, 15 and 16, 1987 under
contract to Malcolm Pirnie5 Inc. The main purpose was to
delineate the subsurface distribution of volatile organic
compounds.

For this survey, soil gas samples were taken and analyzed in
the field. The following compounds were investigated:'

1,2-Dichloroethane (1,2-DCA)
1»1j1-Trichloroethane (TCA)
Trichloroethene (TCE)

1jS-DCA and TCA co—eluted on the analytical column used in the
field by Tracer Research Corporation. Therefore, the
concentration reported for each compound is an upper and lower
limit of the combined concentrations. The value reported for 1»2-
DCA would be the upper limit and TCA the lower limit for the
combined actual concentrations. Therefore, the sum of the actual
IjS-DCA and TCA concentrations will be between the two reported
values. This analytical limitation was considered acceptable
because the previous information indicated that 152-DCA was
present in very high concentrations as compared to TCA.
Subsqeuent analysis of samples splits analyzed by Tracer Research
Corporation in the Tucson lab confirmed the presence of both 1,2-
DCA and TCA.

1,1-dicnloroethene, total (cis and trans) 1,2-
dichloroethene and 1,1-dichloroethane were not detected at the
Millcreek site during the on—site analyses. THe detection limit
for the above compounds was approximately 0.01 Hg/L. Chloroethane
and vinyl chloride could not be measured during the field
analyses.
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BACKGROUND ON THE METHODOLOGY
The presence of volatile organic chemicals (VOCs) in shallow

soil gas indicates the observed compounds may either be in the
vadose zone near the probe or in groundwater below the probe. The
soil gas technology is most effective in mapping low molecular
weight halogenated solvent chemicals and petroleum hydrocarbons
possessing high vapor pressures and low aqueous solubilities.
These compounds readily partition out of the groundwater and into

the soil gas as a result of their high gas/liquid 'partitioning
coefficients. Once in the soil gas, VOCs diffuse vertically and
horizontally through the soil to the ground surface where they
dissipate into the atmosphere. The contamination acts as a
source and the above ground atmosphere acts as a sink, and
typically a concentration gradient develops between the two. The
concentration gradient in soil gas between the source and ground
surface may be locally distorted by hydrologic and geologic
anomalies (e.g. clays, perched water); however, soil gas mapping
generally remains effective because distribution of the
contamination is usually broader in areal extent than the local
geologic barriers and is defined using a large data base. The
presence of geologic obstructions on a small scale tends to
create anomalies in the soil gas-groundwater correlation, but
generally does not obscure the broader areal picture of the
contaminant distribution.

The results of a soil gas survey are generally used as a
small part of an overall contaminant investigation. The most
common use of the data obtained during a soil gas investigation
is to more efficiently use conventional monitoring techniques
such as soil borings and monitoring wells. The results commonly
highlight areas that warrant further investigation and locate
areas where, because of the lack of contaminants detected,



Tracer Research Corporation

sampling densities could be decreased. This use of the soil gas
as a preliminary survey technique eliminates the need for a
"shotgun" approach for the placement of conventional samples. The
over all result is a time and cost savings by eliminating
unneeded samples. The results from a soil gas survey almost never
preclude further, conventional monitoring techniques.
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SAMPLING AND ANALYTIC PROCEDURES
Tracer Research Corporation utilized an analytical field van

which was equipped with two gas chromatographs and two Spectra
Physics SP427O computing integrators. In addition, the van has

two built-in gasoline powered generators which provide the
electrical power (110 volts AC) to operate all of the gas
chromatographic instruments and field equipment. A specialized
hydraulic mechanism consisting of two cylinders and a set of jaws
was used to drive and withdraw the sampling probes. Probes
consist of 7-foot lengths of 3/4 inch diameter steel pipe which
are fitted with detachable drive points. A hydraulic hammer was
used to assist in driving probes past cobbles and through
unusually hard soil.

Soil gas samples were collected by driving a hollow steel
probe to a depth between 1.5 and 6 feet into the ground. Soil gas
samples were not taken when saturated conditions were encountered
at a depth less than 1.5 feet. The above-ground end of the
sampling probes were fitted with a steel reducer and a length of
polyethylene tubing leading to a vacuum pump. Five to 1O liters
of gas was evacuated with a vacuum pump. During the soil gas
evacuation, samples were collected by inserting a syringe needle
through a silicone rubber segment in the evacuation line and down
into the steel probe. Ten mi Hi liters of gas were collected for
immediate analysis in the TRC analytical field van. Soil gas was
subsamp led (duplicate injections) in volumes ranging from 1 HL to
2 mL, depending on the VOC concentration at any particular
location.

A gas chromatograph equipped with an electron capture
detector was used for analyses of 1,2-DCA, TCA and PCE. Nitrogen
was used as the carrier gas.

1133
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Detection limits are a. function of the injection volume as
well as the detector sensitivity for individual compounds. Thus?
the detection limit varies with the sample size. Generally, the
larger the injection size the greater the sensitivity. However,
peaks for compounds of interest must be kept within the linear
range of the detector. If any compound has a high concentration,
it is necessary to use small injections, and in some cases to
dilute the sample to keep it within linear range. This may cause
decreased detection limits for other compounds in the analyses.
The detection limits range down to O.OO005 Hg/L for compounds
such as TCA depending on the conditions of the measurement, in
particular, the sample size. If any component being analyzed is
not detected, the detection limit for that compound in that
analysis is given as a "less than" value (e.g. <O.OOO1 Hg/L).
This number is calculated from the current response factor, the
sample size, and the estimated minimum peak size (area) that
would have been visible under the conditions of the measurement.
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QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES

Tracer Research Corporation's normal quality assurance
procedures were followed in order to prevent any cross-
contamination of soil gas samples.

Steel probes are used only once during the day and then
washed with high pressure soap and hot water spray or
steam-cleaned to eliminate the possibility of cross-
contamination. Enough probes are carried on each van to
avoid the need to reuse any during the day.

Probe adaptors (steel reducer and tubing) are used once
during the course of the day and cleaned at the end of each
working day by baking in the GC oven. The tubing is
replaced periodically as needed during the job to insure
cleanliness and good fit.

Silicone tubing (connecting the adaptor to the vacuum pump)
is replaced as needed to insure proper sealing around the
syringe needle. This tubing does not directly contact soil
gas samples.

Glass syringes are usually used for only one sample per day
and are washed and baked out at night. If they must be
used twice, they are purged with carrier gas (nitrogen) and
baked out between probe samplings.

Septa through which soil gas samples are injected into the
chromatograph are replaced on a daily basis to prevent
possible gas leaks from the chromatographic column.

Analytical instruments are calibrated each day by the use
of chemical standards prepared in water by serial dilution
from commercially available pure chemicals. Calibration
checks are also run after approximately every five soil
gas sampling locations.

2 cc subsampling syringes are checked for contamination
prior to sampling each day by injecting nitrogen carrier
gas into the gas chromatograph.

Prior to sampling each day, system blanks are run to check
the sampling apparatus (probe, adaptor, 10 cc syringe) for
contamination by drawing ambient air from above ground
through the system and comparing the analysis to a con-
currently sampled air analysis.
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All sampling and 2 cc subsampling syringes are decontami-
nated each day and no such equipment is reused before being
decontaminated. Microliter size subsampling syringes are
reused only after a nitrogen carrier gas blank is run to
insure it is not contaminated by the previous sample.

Soil gas pumping is monitored by a vacuum gauge to insure
that an adequate gas flow from the vadose zone is
maintained. A negative pressure (vacuum) of 2 in. Hg
less than the maximum capacity of the pump (evacuation
rate >O.O2 cfm) usually indicates that a reliable gas
sample cannot be obtained because the soil has a very low
air permeability.
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RESULTS
A total of 39 soil gas samples were taken and analyzed

during the investigation of the Millcreek site. At six locations
soil gas samples could not be extracted due to saturated
conditions at a depth of less than 1.5 feet. Analytical results
are condensed in Appendix A.

The results obtained by NUS Corporation, PADER and ERT
(November 1982 through September 1984) from subsurface soil and
groundwater samples suggest that there is widespread volatile

organic compound contamination underlying the Millcreek site. The
greatest density of VOC's were detected in the vicinity of
Marshall's Run in the eastern portion of the site. The
predominant compound detected was 1,2-dichloroethene. Based on
these results it was expected that Tracer Research Corporation
would detect fairly high concentrations of 1,2-dichloroethene and
other volatiles in the vicinity of Marshall's Run, where the NUS
report outlined a groundwater contamination plume. Soil gas

samples taken in the area of the suspected plume did not confirm
the presence of
underlying groundwater or soil contamination or identify a source
of contamination which may be causing the groundwater
contamination.

The soil gas vapor concentrations were much lower than
expected based on the groundwater data collected from previous
investigations. Several factors may be responsible for the low
soil gas values. Several mechanisms decrease concentrations of
contaminant vapors in the vadose zone. Infiltration of clean
water onto contaminated water will cause a contaminant plume to
sink. Infiltration produces a layer of clean water that will
become a barrier to the upward migration of contaminant vapors
preventing them from being detected in the shallow soil gas.
Biological degradation and the natural depletion of vapors due

f137
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diffusion into the atmosphere are other mechanisms to deplete the
concentration of vapors above a contaminant plume. The hydrologic
setting and age of the contaminant plume are probably responsible
for the poor correlation with the data from the previous
invest igat ions.

Although the concentrations detected over most of the
Millcreek site were relatively low, the strict adherence of the
Tracer Research Corporation field crew to the Quality
Assurance/Quality Control plan and the standard -sampling and
analysis techniques, assures that the data obtained is
representative of the present conditions in the shallow soil gas
underlying the Millcreek site.

The presence of very low concentrations over the entire site
is evidence that degradation, the natural depletion of vapors to
the atmosphere and clean water overlying the contaminated aquifer
impacted the concentrations of volatiles in the shallow soil gas.
In areas where there is significant groundwater contamination,
residual .soil contamination from the source is almost always
detected using the soil gas. The residual soil contamination of a
source that has caused groundwater contamination is often
detectable as far as 500 feet away from the point of the source.
The fact that no such source was detectable during the December
1987 soil ,gas investigation is evidence that the mechanisms
discussed above which cause decreased concentrations of
contaminant vapors are the reasons that the soil gas survey does
not correlate with the previous sampling efforts.

TCE Distribution
The highest concentrations were detected at sampling

locations SG-11 and SG-21 (1 Hg/L). Elevated concentrations of
TCE are apparent in two main areas. One area is centered in the

1138
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vicinity of monitoring wells MW-23, the other near soil gas
samples SG-1O and SG-11. Confirming samples in these two areas

would identify the source of elevated concentrations as either
low level soil contamination, groundwater contamination or a
combination of soil and groundwater contamination.

1,2-DCA/TCA Distribution
Elevated concentrations of 1,2-DCA/TCA were detected in

three main areas. These three areas include the area 'on site in
the vicinity of the test pits and west to Marshall Drive, the
southern end of the estimated DCE plume and down gradient to the
north of the estimated plume. The level of contamination detected
in these areas, O.O2 Hg/L to 4 Hg/L as DCA or O.O02 Hg/L to O.03
Hg/L as TCA, may indicate either low level soil contamination or
underlying groundwater contamination. Further soil and
groundwater sampling would identify the source of contaminant
vapors detected in the soil gas.

10
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CONCLUSIONS

The results of this survey indicate that there are several
areas containing slightly elevated concentrations of TCE and 1,2-
DCA/TCA. Conventional soil and groundwater samples on site in the
test pit area, within the estimated plume, and downgradient from
the estimated plume would indicate if the elevated concentrations
detected in the soil gas reflect low level soil contamination,
underlying groundwater contamination or a combination of soil and
groundwater contamination.
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APPENDIX A: CONDENSED DATA
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